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Introduction
Tom Frisk and Jari Rauhala, Pirkanmaa Regional Environment
Centre, Tampere, Finland
A Nordic seminar was arranged, with the topic of implementation of the EU Water
Framework Directive (WFD) in the Nordic countries. As an ETA country, Norway
must also implement the directive. The Baltic countries (Estonia, Latvia, Lithuania)
joined the EU in the beginning of May, 2004, and the implementation of the WFD is
compulsory also for them. The seminar was mainly financed by the Nordic Council
of Ministers.
The WFD is a framework directive which means that it mainly gives the goals
but not the methods how to achieve them.  Each country can decide about the
practical implementations. However, in the directive there are many requirements
that must be fulfilled and many deadlines that are definite. One of the most
important of them is that a good ecological and chemical status of all water bodies
must be achieved by the end the year 2015.
In the seminar, the problems of implementing the directive will be discussed.
The main emphasis was on the juridical and administrative aspects of the
implementation. In the implementation of the directive there are very many different
questions concerning the ecological definitions and monitoring problems etc. This
kind of issues were also considered to some extent.
The seminar was kept in October 25-26, 2004. Because there were participants
from the Baltic countries the language of the seminar was be English.
The responsible organization of the seminar was Pirkanmaa Regional
Environment Centre (PREC) working for the Ministry of the Environment (and
also for the Ministry of Agriculture and Forestry), acting in Tampere. PREC has
much experience about international cooperation in different European countries,
e.g. within EU projects, and also in the Baltic countries. PREC is responsible for the
implementation of the WFD in its own region. PREC has also had and still has
several research projects concerning the WFD, the most important of which has
been the EUROLAKES project within the 5th Framework Programme. The following
persons formed the organizing committee:
n Mr Tom Frisk, Research Professor, Head of the Environment
Protection  Department, the responsible person of the
implementation of the WFD at PREC (Chairman).
n Ms Kirsti Krogerus, Head of the Supervision and Environment
Permit Department
n Mr Ämer Bilaletdin, Senior Scientist
n Ms Heli Perttula, Senior Advisor, coordinator of the implementation
of  WFD at PREC
n Mr Jari Rauhala, inspector of the international projects at PREC.
1
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In this volume main part of the contributions of the seminar are published. Some of
them have been published elsewhere.The recommendations of the seminar were
written on the basis of the two working groups which did their valuable work on
the second afternoon of the seminar.
The editors wish to thank all the contributors and other participants of the
seminar, and particularly the Nordic Council of Ministers for financing the seminar.
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Implementation of the Water
Framework Directive in Finland
Satu Räsänen, Legal Adviser, Ministry of the Environment, Finland
General
Directive 2000/60/EC (WFD) of the European Parliament and of the Council of 23
October 2000  establishing a framework for Community action in the field of water
policy entered into force on 22 December 2000. The directive was to be transposed
into national legislation by 22 December 2003.  At the beginning of the year 2001 a
broad-based working group in Finland began preparing for the implementation of
the directive into Finnish law. The group comprised representatives from all
essential spheres of interest, such as agriculture, industries, municipalities,
environmental protection organizations, and other organizations or sectors that
may have an interest in the protection, use and state of the waters. The group also
included legal representatives. On 14 April 2004, the working group gave its proposal
on actions needed to implement the WFD in Finland.
Early in the preparations, the working group stated that in order to implement
the WFD in Finland a whole new law was needed. It was decided that the new law
would provide a framework for implementation through general provisions, while
more detailed provisions would be provided over time in Government decrees.
The working group also concluded that some existing acts would need to be
amended prior to implementation of the WFD.
The Government’s proposal on the Act on Water Resources Management
(WRM) was given to Parliament on the 10th of June 2004. So far the proposal is still
on the table in the Parliament’s Constitutional Law Committee. The Act is expected
to come into force at the end of 2004 or at the beginning of 2005. The first Government
decree has already been prepared and is pending until the new Act is confirmed.
The decree concerns the administrative side of the implementation, such as WRM
regions, coordination by regional environment centres and cooperation in the
regions.
The general purpose of the WFD is to create a framework for the protection of
inland surface waters, coastal waters and groundwater. Furthermore, the WFD is
aimed at achieving a good ecological and chemical state of all surface waters and a
good ecological and quantitative state of groundwater by the year 2015. In addition,
a basic principle of the directive is water resources management that is based on
cooperation among authorities, citizens and economic operators. These basic fea-
tures of the directive have also been guidelines for the implementation in Finland.
As mentioned above, more detailed provisions for implementing the new WRM
Act will be given by  Government decree. Government decrees shall be given, for
example, to specify more clearly the following:
n WRM regions
n coordination by regional environment centres
n economic analysis of water services
n characterisation of surface waters
2
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n heavily modified waters
n comparison states
n characteristics of groundwater
n monitoring and monitoring programmes
n classification of surface and ground waters
n WRM plan and programme of measures and environmental
objectives
It will also be possible to issue further and more technical administrative orders
and guidelines.In the following some of the main points of the proposed Act on
Water Resources Management implementing the WFD are presented.
Purpose of the Act on Water Resources Management
The general purpose of water resources management (WRM) in Finland is to protect,
improve the quality of and restore waters, avoid any deterioration in the state of
surface waters and groundwater, and ensure that the state of these waters does not
fall below the classification ‘good’. Very important role play also the organization
of WRM, analysis work, cooperation and participation.
Water resources management regions
WRM regions consist of one or more river basins. The WRM regions do not follow
any administrative subdivisions or structure. Coastal waters and groundwater
bodies will be included in the most appropriate WRM region bounding them.
International WRM regions will be established together with another EC or EEA
country when sharing a common river basin area. Consequently, there will be five
domestic WRM regions and two international shared regions with Norway and
Sweden. In addition, the autonomous Province of Åland is implementing the
directive independently, but it is expected to have one region. The map in Appendix
1 shows the regions.
Authorities
The Ministry of the Environment and the Ministry of Agriculture and Forestry will
be responsible for enforcing the Act within their spheres of operation.  However,
the general responsibility lies upon the Ministry of the Environment. The Finnish
Environment Institute and the Finnish Game and Fisheries Research Institute have
responsibility for the work within their spheres of authority. The regional
environment centres will attend to duties laid down in this Act within their
respective operating areas and will have a large role in the enforcement as a whole.
Additionally, other state and municipal authorities operating within each WRM
region will participate in water resources management.
Characterisation of waters
Surface waters will be divided into different categories according to their
geographical and scientific characteristics. For groundwater, the characteristics to
be determined are the location and boundaries of important groundwater areas;
other groundwater areas suitable for water supply may be examined as entire
entities.
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Classification of the state of waters
Surface waters and groundwater will be classified according to the extent of
modification caused by human activity. The surface water classification will be
based on the ecological or chemical state, that is, whichever is the poorer quality of
the two. The ecological state of surface water will be classified as excellent, good,
satisfactory, passable or poor.
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Distribution of potentially toxic
microbioelements in Estonian
groundwater
Mariina Hiiob, Senior officer, Water Department, Ministry of
Environment, Estonia
Drinking water is one of the sources of mineral substances in living organism. The
mineral substances in water are involved in metabolism and influence the evolution,
growth and multiplication of the organism. Over 70 chemical elements are found in
living organisms. At least 27 chemical elements are required for the function of the
organism.  The deficit and/or the excess of many microelements in water can
influence physiological processes in organism and cause illnesses.
Limited numbers of studies that involve both the chemical composition of the
Estonian groundwater as well as its potential toxic aspects have been performed
since today. The studies carried out are usually not interdisciplinary – if they contain
geological and hydrochemical information the health effects on the customers are
not analysed and opposite.
Groundwater in Devonian sandstones and carbonate rocks is characterised by
high iron concentrations through the entire water-bearing complex. Because of
reducing conditions the iron in groundwater appears in form of Fe2+-ion and its
content does not depend on the depth of the well. The concentration of iron can
reach as high as 10 mg/l, which is nearly tens of times higher than permitted. Elevated
concentrations of boron and fluorine are found in Middle-Lower-Devonian-Silurian
groundwater system in Tartu area. To avoid the heath risks associated with the
mentioned elements, the groundwater from various groundwater systems in Tartu
City is mixed before the distribution between consumers. The wells with high
fluorine concentration are closed.
West-Estonian tenants of small settlements are most jeopardised by the water
of widely distributed Silurian-Ordovician groundwater system. Groundwater
abstraction wells with high fluoride content (up to 7,2 mg/l) are spread in Lääne
and Pärnu Counties. The consumption of water with such fluoride concentration
can cause fluorosis. In South-Estonia there are low fluoride concentrations that
may advance the process of caries development. Groundwater that flows in calcium
and magnesium rich carbonate rocks has low iodine content. The lack of iodine
may be one of the causes that induce struma.
Inhabitants using the water from deeper groundwater systems (Ordovician-
Cambrian and Cambrian-Vendian) live in North- and West-Estonia. That may be
the reason why there is a lack of chemical data from South-Estonia. The available
information makes possible to distinguish the arsenate, iron and barium “anomalies”
in Cambrian-Vendian groundwater as well as fluoride and boron “anomalies” in
Ordovician-Cambrian groundwater system.
Groundwater is the main source of drinking water in Estonia. Because of the
potential toxicity of studied chemical elements it would be necessary to undertake
a systematic and detailed study of the relationship between water chemistry and
the host lithology. It is stressed that more reliable data are needed to assess the real
exposure of the population to chemical hazards due to drinking water.
3
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Implementing the EU’s water
framework directive: institutional and
policy challenges
Geoffrey D. Gooch, Professor, Department of Management and
Economics, Linköping University, SE-58183 Linköping, Sweden
David Huitema, Dr, IVM, Free University, Amsterdam, The
Netherlands
Per Stålnacke, NIVA, Norway
Abstract
This paper analyses problems facing water policy-making and management in the
implementation of the EU’s Water Framework Directive (WFD). The paper examines
the institutional problems facing water management, and the ways that institutional
analysis can contribute to improving the policy process. The analyses focuses on
different forms of institutional interaction, and accepts that successful water
management demands a combination of information produced by different
scientific disciplines, that need to be integrated. In principal, knowledge from three
different scientific standpoints (natural science, information, policy sciences) must
be combined in the WFD is to be successful. It is proposed that a viable approach
for improving water management involves the creation of a framework of
alternative institutional alternatives (or scenarios) that combine approaches from
various disciplines. Institutional scenarios may facilitate an integrated discussion
about river basin and water management and the role of scientific information in
adminsitrations. Participatory methods must also be developed to live up to the
demands of the WFD. These are also discussed in the paper. Finally, the paper
discusses theoretical aspects of the ways that institutional alternatives can be used
in decision-making and implementation processes in different national contexts.
KEYWORDS: River basin management, Water Framework Directive,
Institutional scenarios, policy and implementation processes, public and stakeholder
participation, deliberative democracy.
Introduction - Shifts in water management
Major challenges in Integrated Water Management include successfully integrating
knowledge from the natural and social sciences, improvements in the presentation
of knowledge to actors in water policy, and the development of methods to improve
stakeholder and public participation. All aim to improve the quality and legitimacy
of decisions and policies. While natural scientists focus on the different fundamental
processes (biogeochemical) in river basins and water systems, social scientists take
their starting point in the social sphere and not the river basin. Both can potentially
contribute to basic information, either physical or socio-economic, in river basin
4
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management plans. Natural scientists focus on the object, on physical processes in
the river basin itself, and less on the management process (Mostert 1999), while the
social sciences, and especially disciplines working with policy and decision-making,
contribute to the understanding of the structure, institutions, ideas and strategies
of actors and the ‘management’ of the decision making process (Klijn and Koppenjan
1997). Both aspects are necessary. Also, many important water management tasks
include administrative/political cooperation, and although these are not primary in
the natural science perspective (Marty 1997), social science approaches can apply
equally to national and international river basins. They can also study differences
in management at various (multi-) administrative levels, as well as concerted
management of river basins. However, it is important to remember that IWRM and
IRBM are not focussed simply on actors and scales but primarily on river basins,
and especially the interaction between actors and river basins (Mostert 1999). The
successful implementation of sustainable water policies is therefore also dependent
on the production and communication of reliable scientific information and technical
proficiency, as well as on the organization of efficient institutions, implementation
structures and public support. It is therefore necessary to mobilize, integrate, and
improve state-of-the-art models, tools and methodologies, activities and resources,
to bridge the gap between 1) the scientific community, 2) decision-makers, and 3)
the public, and build and develop competences. A growing awareness of this state
of affairs has resulted in a number of attempts to develop ways to minimise
information and knowledge gaps. In this paper we present a discussion of
institutional interaction and participatory methods, and claim that institutional
analyses and deliberative democratic methodologies can increase knowledge in
and understanding of the scientific and technological issues vital for water use and
protection, and promote the development of new forms of governance capable of
effectively addressing challenges in contemporary water management.
The Water Framework Directive (WFD)
The acceptance of the new EU Water Framework Directive may well create
difficulties caused by institutional interaction at regional and local levels, as well as
problems associated with the implementation of national, regional, and local water
management policies. The WFD demands interaction not only between
administrations, but also on the involvement of stakeholders and civil society. It
involves the development of new forms of governance. We can see that in Europe
the concept of governance has now become accepted, although, as ‘the term
‘governance’ is popular but imprecise’ (Rhodes 1996), it is necessary to define it
here as a political decision-making system in which varying geographical levels of
decision-making and implementation are intertwined together with the business
sector and civil society. The WFD is also based on hydrological, and not existing
administrative boundaries, thus demanding the creation of new administrative
units. These new administrative interactions, often involving institutions produced
by differing political systems, will probably be problematic. As regards the
implementation of the WFD, the proposed system of water management is
especially complicated.
Institutional aspects of the WFD
The implementation of the WFD is faced by a number of problems. According to
Mostert (Mostert 1999) problems of water management include multifunctionality
(e.g. fishing, farming, water supply), user interests and conflicts, multiple managers
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at different levels (e.g. local, regional, national), asymmetric power relations
(upstream-downstream users and managers), and technical complexity. The
implementation of the WFD is also faced by problems arising from the production
of scientific information, the communication of scientific information, public
participation, legal systems, and institutions. It is therefore vital to analyse
institutional interactions, organisational structures, and the political systems that
these work within. In this context a central issue is to distinguish the differences
between formal and informal institutions in water management, and the ways that
these influence the policy and implementation processes.
The study of institutions has experienced a renaissance during recent years, in
Regime Theory, and in the form of New Institutionalism. NI is not, however, a single
theoretical school. It consists of many different streams, of which the most important
can be categorised as sociological institutionalism, focusing on normative and cultural
influences, rational-choice institutionalism, that looks for strategic, goal-oriented
behaviour, and historical institutionalism, that stresses the influence of historical
aspects of institutions. Knill (Knill 2001, p.21), on the other hand, following Mayntz
and Scharpf (Mayntz and Scharpf 1975), distinguishes between institution-based
and agency-based approaches. Overviews of, and introductions to, new
institutionalists approaches in?political science and sociology are: (March and Olsen
1984); (Powell and DiMaggio 1989); (Kato 1996); (Hall and Taylor 1996); (Immergut
1998); and (Peters 1999). Anthropologists have also examined institutions, mainly
in?terms of their internal structures, their cultures of organisation, their roles in
wider?institutions, their relations to other organs of power and influence, their
impact?on?the communities which they serve, and their roles as producers of ideas
and?ideologies (see, for example, Abeles 1990; Bellier 1993; Herzfeld 1987,
1992;?Holmes 1993; Marcus 1986, 1992; Rabinow 1989; Varenne 1993).?Regime
analysis has many similarities with New Institutionalsim, although here the level of
analysis is often at a larger geographical scale. Major early publications on regime
analysis are (Krasner 1975); and (Rittberger and Mayer 1993). Overviews can be
found in (Levy and Young 1994); (Levy, Young et al. 1995) and (Hasenclever, Mayer
et al. 1996); (Hasenclever, Mayer et al. 1997). Although this field has produced many
fruitful insights into water management, it will not be treated here, where
institutions are at the centre of interest.
In order to analyse their importance it is first necessary to define an institution.
North claims that institutions create society’s structural incitement, and that
economic achievements are built to a large extent on economic and political
institutions (North 1998). North also states that individual’s and group’s beliefs,
which determine their choices, are a result of learning over time, from generation to
generation. North sees institutions as
‘…  made up of formal constraints (for example, norms of behaviour, conventions, self-
imposed codes of conduct) and their enforcement characteristics. Together they define the
incentive structure of societies… ’ (North 1998) p.248.
In this case the institutions are informal. Members of an institution are also
considered to hold common values (Peters 1999). In this respect, ‘(I)nstitutions, defined
as webs of interrelated rules and norms that govern social relationships, comprise the formal
and informal social constraints that shape the choice-set of actors… institutions reduce
uncertainty in human relations’ (Nee 1998) p.8
The distinction between formal and informal institutions is also noted by Peters
… (Peters and Pierre 1998), who states that
‘Institutions… refers not just to manifest political organisations but also to aggregations
of norms, values, rules and practices that shape or constrain political behaviour… In political
science, the structural element is normally assigned to institutions, constitutions and other
legal systems of norms and values
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Norms are understood to mean ‘standards of behaviour?defined in terms of
rights and obligations’ (Krasner 1983). Young states that a ‘prevalent distinction of
institutions is between rules of the game, or?settled practices, and the formal organizations
who are the players and who?have formal hierarchies of decision-making’(Young 1999).
Formal institutions (or organisations) can be said to be associated with change and
action, while informal institutions with stability and durability. Rowlinson
(Rowlinson 1997) claims that organisations (formal institutions) are enclosed by
(informal) institutions and social structures, such as laws and state legal systems.
However, ‘(t)he boundary between institutions and organisations is clearly not
fixed, since it is through purposive collective activity, that is, organisation, that
actors are able to change the routines and rules, that is, the institutions, within
which they organise’ (Rowlinson 1997) p. 89. However, the question of definition
should perhaps not be taken too far, as
‘Since the common research interest is the black box between potential political demands
and ultimate outcomes, it does not make sense to predefine the contents of this box. A standard
definition of ‘institutions’ is thus not desirable; the common research agenda is the study of
institutional effects wherever, or however, they occur’ (Immergut 1998) p. 13.
Furthermore, there is no common understanding of the nature and definition
of institutions among scholars coming from different schools, a problem probably
exenterated by the nature of the research conducted in this field. Peters and Pierre
claim that:
A problem in this respect is that there is a lack of comparative studie, and ‘(C)comparative
studies are particularly beneficial for institutionalists who otherwise are prone to emphasise
the uniqueness of their cases (Scott 1995) p. 148.
Despite these complications it is important to examine the role of institutions,
either as norms, values and beliefs (informal) and/or organisational structures
(formal) in the water policy process. Analysing their importance in different parts
of the policy process, both in the decision-making stages and implementation stages,
is central, as these norms and values determine the potential solutions to water
management problems that exist with in the cognitive frameworks of the water
managers and policy-makers.  In order to provide a framework for this discussion,
three theoretical institution models are presented here, and their importance for
the implementation of the WFD discussed. Furthermore, the role of information in
policy-making is examined through a cognitive analysis of the ways that different
institutional contexts can utilise knowledge.
The institutional models presented here are 1) the Rational Model, 2) the
Bureaucratic Model, and 3) the Political Model (see figure 1). Various aspects of these
models are presented; including the differentgoal and preferences, forms of power, decision
processes, beliefs about action and consequences, forms of decision-making, ideologies, and
organisational forms. As water management is dependent on information, it is also
central to examine the ways that information is used in the different models. Finally,
theoretical perspectives for each model are presented, and examples of theorists
who can provide examples of examinations of the different institutional forms. The
theories and theorists only provide examples; there are of course many other
approaches that might shed light on these institutional models.
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Dimension Rational Bureaucratic Political
Goals/preferences Consistent Reasonably consistent Pluralistic
Power Centralised Rule-determined Coalitions
Decision process Orderly/rational Procedural Disorderly
Information Extensive/systematic Reduced by rules Strategic
Beliefs about
Action-consequence Known probability Routines Disagreement
Decisions Value maximising Routines Bargaining
Ideology Efficiency Stability/predictabilityConflict
Organisation Market Hierarchy Network
Theory IRC Cultural Theory ACF
Theorists Oström Douglas/Wildavsky Sabatier
Figure 1: Institutional models for water management analysis and the WFD
(Source: Gooch, developed from (Pfeffer 1981))
IRC = Institutional Rational Choice; ACF = Advocacy Coalition Framework. (Note: Oström is mostly concerned with
rules decided upon by private?actors, not by government?organizations.)?
If we look first at goals and preferences, we can see that the rational model, which
is predominantly normative, aims at consistency, while in the bureaucratic model
satisficing, that is, obtaining acceptable goals, is adequate. In the political institutional
context goals are the outcome of pluralistic competition, reflecting the comparative
strengths of various factions. Power in a rational model is centralised, while in the
bureaucratic model power is determined by the rules and accepted modes of
behaviour of the formal institution (organisation). In the political model, coalitions
– temporary or relatively permanent formations of allies, wield power. Decision
processes also differ between the models; and while the orderly, fully logical vision
of the rational model may be difficult to achieve, the procedural mode of the
bureaucratic model indicates an institutional context where standard operating
procedures and rules dominate. Once again, the political model shows signs of
disorder and conflict. In a similar way, the differences between the models for the
other aspects should be apparent. Problems arise when institutional models with,
for example, different standard operating procedures need to cooperate. A conflict
may then arise concerning the procedural rules that should be followed. The
problems of cooperation can be even more acute when organisations based on
different institutional norms need to work together, such when the WFD stipulates
new administrative conditions. The problems inherent in administrative relations
moulded in the form of differing systems, such as hierarchical versus multi-level
governance are then central, and, it can be shown that interaction between different
systems can create communicative and inter-organisational problems.
This leads us to the question of how information is used in these institutional
contexts. As can be seen in figure 1, information in the bureaucratic context is reduced
by rules, that is, information will be formed and filtered by the perceptions of the
institution, by cognitive aspects of the organisation. In other organisations
information may be used strategically, to obtain benefits and advantages by one
coalition over another. In both cases information will be used selectively, and the
production of only one set of informative factors may led to the information being
rejected or distorted. In these situations alternative scenarios may be able to play
an important role, as they provide alternative projections of the future, and can
stimulate a debate based on acceptance of the ways in which institutional factors
can influence decision-making.
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Institutional Scenarios for Environmental Decision-
making?
During recent years the use of scenarios for environmental policy-making has
attracted considerable attention from both the scientific community and policy-
makers (see, for example, (Greeuw, Asselt et al. 2000), and for business aspects
(Ringland 2002). Many of these applications have either focussed on conditions in
larger spatial scales, such as countries (Kahane 1997), or have utilised relatively
well-known cases where information, while not comprehensive, has been
comparatively readily available (Greeuw, Asselt et al. 2000).
It is important to stress that scenarios should not be seen as precise predictions
of the future, but as one or more possible outcomes (Porter 1985). Schwartz states
that they are not predictions, and he defines a scenario as ‘a tool for helping us to
take a long view in a world of great uncertainty’ (Schwartz 1998) p.3. Scenarios can
be seen as simulation tools, as a technique similar to, but different from, models
(Jouvenel 2000). In contrast to models, however, which attempt to isolate certain
aspects of a system, and which are based on past knowledge of conditions and
relationships, scenarios attempt to construct general representations of possible
alternative futures. At the same time, while the use of scenarios may benefit from
the challenge to conventional wisdom and established lines of thought that they
can present (Alcamo 2001), scenarios should also be plausible, or at least not
implausible (Stigliani, Brouwer et al. 1989). The rationale for the use of scenarios is
sometimes presented as a disciplined way of separating the predictable from the
uncertain (Heijden 2000), although the degree of uncertainty can clearly differ
according to the situation, time-scale etc. An important aspect of scenario building
is also the process by which alternatives to the ‘business-as-usual’ perspective are
formulated, and the ways in which possible paths to these alternative futures are
examined. Ideally, this process will indicate areas where knowledge is scanty and
needs to be developed (Heijden 2000) and will also help us to distinguish
developments from the original, start of time scale situation, to the future, end-of-
time scale situation (Godet 2000). However, despite the increased popularity of
scenarios there is little agreement on methodological issues. Some see scenarios as
a literary exercise, for others scenarios are a technology, originating in military
planning, developing through entrepreneurial contexts, and now adopted to political
levels (Masini and Vasquez 2000).
Alcamo (Alcamo 2001) identifies five main elements of scenarios. These are a
description of the changes that may take place; of the main factors and driving
forces that influence these changes; a definition of the beginning year of the
scenario, the base year; the selection of the time frame for the scenarios and the
adoption of time steps; and the construction of the storylines, which are narrative
descriptions of possible futures. Alcamo (Alcamo 2001) claims that scenarios can be
especially useful in environmental assessments as they can provide a picture of
future alternative states of the environment, and he also notes that scenarios can
provide aid in policy analysis. This is an important aspect, as a major problem facing
policy analysis is the need to manage and analyse vast amounts of information, a
task that is often overwhelming (Hill 1997).  Scenarios, through their simplification
of this information, can make this process easier. Alcamo (Alcamo 2001) also stresses
the possibility of combining qualitative and quantitative information in scenarios,
and, finally, the advantages that scenarios hold over other more detailed forms of
environmental communication. Basically scenarios can be qualitative or
quantitative, explorative or normative. In effect, four major types of scenarios can
be identified, although combinations of these are not only possible, but in many
cases may be preferred.
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Qualitative scenarios are based on ‘storylines’, or ‘scripts’, that is, narrative
texts that are representations of possible futures. As these do not usually contain
detailed numerical information, and can be written in an easily understandable
manner, they are often suitable as a means of communicating information to non-
technical persons. The scenarios suggested in this paper are qualitative, although
certain numerical projections, primarily concerning economic development and
land-use, could be included. These qualitative scenarios can constitute an important
tool for policy-making, especially if they are integrated into a process where
qualitative and quantitative scenarios are combined. Scenarios can also be
characterised through the distinction between exploratory and normative scenarios.
Exploratory scenarios are those that take their point of departure in the present and
examine possible future trends.  They are often used in environmental studies, and
analyse what could happen. Utilising past and present trends, they attempt to see
what may lead to likely futures. Prescriptive, or normative scenarios, on the other
hand, create a desirable (or undesirable) vision of the future, and then analyse how
this future can be achieved (or avoided). In accordance with the view that integrated
scenarios can provide much important information, qualitative/explorative
scenarios could be used as input into computer models that can best be described as
quantitative/explorative in the first stage, and Quantitative/Normative in a second
stage. The results of the quantitative models can then been used to modify the
qualitative scenarios, and to develop qualitative/normative scenarios that can
provide policy recommendations. This combination of storylines and set of model
calculations is similar to that used in the ‘World water vision scenarios – the world
water situation in 2025’ (Cosgrove and Rijsberman 2001).
A major task in the construction of scenarios is the definition of the number
and character of the alternatives. Two alternative scenarios are often considered
too few, as they tend to lead to an ‘either or’ situation. Three scenarios can lead to
a preference for the middle alternative, as the other two may be considered extreme
(Schwartz 1998). Four scenarios is a usual choice (Schwartz 1998), and in this study
four basic in-country scenarios have been constructed. It is customary to include a
‘business-as-usual’, or baseline scenario, in environmental studies, as ‘Business as
usual’ scenarios represent the future, as we believe it will develop from our starting
point (often the present), if future conditions are not influenced by societal policies
or political interference. They can be seen as a projection of present trends into the
future. Alcamo (Alcamo 2001) claims that it is useful to construct a number of baseline
scenarios, but also notes that restrictions in time and resources often prevent this,
and that more baseline scenarios may be necessary only when the time span is
longer. Policy scenarios, or intervention scenarios, on the other hand, attempt to
present the results of certain known policies on future conditions, and they may be
used to complement baseline scenarios. It has been noted that the time scale of the
scenarios is an important aspect, and in the case of the WFD a 10-15 year perspective
would seem relevant, from 2003 to 2015.
In the analysis of the use of scenarios in the policy process, the regional and
local institutions through which policies are implemented play a central role, as the
execution of many national (and international) policies takes place predominantly
at the regional and local levels. It is therefore important to consider the ways in
which institutional scenarios might be used in different contexts, through the
processes of post-decisional politics (Jordan 1997). Unfortunately, while these
procedures are important, it is exactly within this area of water management policy
process that our knowledge is particularly insufficient. The study of the
implementation of water policy suffers from the lack of systematic, cross-national
research into the role of institutional (formal and informal) factors. In this respect it
shares the problem with other forms of comparative studies of public administration,
such as studies of administrative change (Knill 2001), which is partly a result of an
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earlier lack of systematic theoretical development in public administration research,
where descriptive and normative studies have dominated (Peters 1988). Scenarios
should also attempt to analyse the perceptions and belief systems of the decision-
makers, while also attempting to identify casual connections between ideas and
policy outcomes (Bieler 2001). The decision-makers’ perceptions of the situation at
hand are considered central, as ‘[O]ur understanding of the actor’s images and beliefs
affects the further questions that we ask about that event and the behaviour that we expect of
the actor in other cases’ (Jervis 1976), p. 30). There are many factors that affect the
policy process, the decision-making process; the bureaucracy; the nature of the
state and the workings of domestic politics; and the international environment.
Institutional factors should be added to this list, as the importance of cognitive
aspects of the politico-administrative environment need to be taken into account
in the scenario building. Existing images and beliefs are based on different
understandings of previous and present conditions and events. In a similar way,
institutional factors (norms, beliefs, values) will influence the reception of the
outcomes of the WFD process. A conclusion here is that the use of institutional
scenarios in the implementation of the WFD could provide important insights into
the contexts of decision-making and implementation structures, and that
considerable efforts should be put into working together with the water managers
both in the formulation and analysis of these institutional scenarios.
Public and Stakeholder Participation in the WFD
The challenges facing water management are constantly evolving, and the focus of
water management has changed in recent years; both at the national level and at
the international level (Van Asselt and Rijkens-Klomp 2002). Several shifts in focus
have taken place over the past decades, such as the transformation of water
management from flood defence to water level control and, after that, from sectoral
water management aimed at the control of users functions to integrated water
management aimed at the water system. The drivers for these shifts are numerous,
but they tend to include developments in water control technology, natural events
such as floods and droughts, economic developments, and changing social needs
and wants. Rapid changes in the driving forces behind water problems have also
increased the levels of uncertainty under which policies must be formulated, and
have increased the (always present) visibility of political forces and considerations.
This in turn has lead to an increased awareness of the necessity of including
stakeholder and public participation in water management decision-making. This
involvement is expected to lead to greater legitimacy for the policies (due to the
spread of responsibility), and to improvements in policy implementation (due to a
readier acceptance of policies in which stakeholders and the public have
participated).
Although the mentioned shifts in water management are very different in
character, they have one thing in common, which is that the scope and ambitions of
water management increase. This implies that water management is now concerned
with more issues, and affects more people than it did in the past (i.e. water
management involves not just farmers but also industrial interests, nature
conservationists and ordinary citizens). Water management has increasingly
become concerned with distribution, and has therefore moved more and more into
the realms of politics, where the traditional definition of what politics is can be
formulated as ‘the authoritative assignment of values’ (or who gets what, when,
and how).  In the course of their profession, water managers have in fact always
engaged in the assignment of values and their actions have therefore always been
to a large extent political. However, whereas water management has traditionally
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been considered a predominantly technical field in many countries, the increase in
scope, and new demands on water management, make the political character of the
field very clear, even to the most superficial observer and even in places where this
might least be expected.
Other contemporary complications within the field include the fact that serious
flaws in the traditional technical approach to water management have been
demonstrated to exist. Contemplate, for example, the fact that modern water
management has wrongfully done away with traditional water control measures
such as flood planes, and has caused drought in many areas as water is transported
downstream too rapidly and in too large quantities. In some cases this has surprised
the general population, certainly if the level of trust in water management had
been very high and awareness of possible risks low. Trust in water managers has
also suffered through the forced completion of unsuccessful projects. ‘New’
problems such as climate change will also manifest themselves through the water
system through increases in the number and magnitude of extreme water events
and rising sea levels. The consequences of these developments need to be addressed
and may require drastic measures involving high societal costs. The consequence
of all these factors are, we claim, a constantly increasing politicisation of the water
management field. Water managers now need more than just technical skills if they
are to successfully address the issues before them.
Many of the developments sketched above also point towards an increased
need for public participation. If, as we claim, water management is becoming
increasingly politicised, then water decisions and policies need to be integrated
into the political system, both in order to gain legitimacy, and also in order to be
exposed to societies prioritising processes, i.e. who gets what, when and how. Water
managers therefore need a greater level of public awareness and public
understanding of the problems they face, and they also need active help from the
citizenry and other stakeholders in finding acceptable solutions. As the preamble
to the European Union’s Water Framework Directive acknowledges: ‘the success of
the Directive relies on close cooperation and coherent action at Community, Member State
and local level as well as on information, consultation and involvement of the public, including
users’ (EU 2000). From this quote it becomes clear that the EU’s Water Framework
Directive (WFD) distinguishes between three levels of participation, with an
increasing degree of control over the outcomes of the process: these are
‘information’, ‘consultation’, and ‘active involvement’. Information can be provided
by means of brochures, briefings, press releases, etc. Here there is a one-way flow
of information, downwards, from the initiators to the stakeholders. The stakeholders
do not themselves have the opportunity to give their opinion, as they only ‘consume’
the information that is offered to them. ‘Consultation’ can be considered a low
level of participation. Examples of ‘consultation’ are interviews, opinion polls, and
public hearings. The flow of information is still one-way, but this time upward,
from the stakeholders and the public to the initiator. In both ‘information’ and
‘consultation’, there is no, or only limited, interaction within the stakeholder group,
and between the water managers and the stakeholders. ‘Active involvement’, on
the other hand, can be considered a higher degree of participation. ‘Active
involvement’ can be organised by means of citizens’ juries, planning cells, consensus
conferences etc. (For an overview of participatory methods, see: (Van Asselt and
Rijkens-Klomp 2002), (Toth 2001), (Creighton, Dunning et al. 1998)).
This level of participation calls for interaction and deliberation between water
managers, stakeholders, and the public. The WFD distinguishes between
‘stakeholders’ and the wider ‘public’ in the sense that information and consultation
are prescribed for both categories, whereas active involvement is prescribed for
stakeholders. How information, consultation and active involvement take place, is
communicated in a ‘Guidance document on public participation’ that was developed
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to facilitate the implementation of the WFD in respect of its public participation
requirements (Group 2002).  The guidance calls for a ‘learning’ approach, in which
the involved actors get insight into each other’s perspectives, views and
knowledge, thereby providing the basis for exploring the best way to implement
the WFD. In order to create opportunities for learning, an active dialogue between











Figure 2: Degrees of participation
In our view, ‘information’ should not be considered genuine participation, and we
have regarded it as only a starting point in our work. It is one of the lowest rungs of
the famous ‘participation ladder’ described by (Arnstein 1969). However, which
level of participation to choose in a particular case depends on the objectives of the
participatory approach and the stage of the policy process. For instance, if water
managers only want to increase public awareness, a well-formulated campaign at
the level of ‘information’ may be sufficient. However, if water managers want not
only to raise awareness, but also to take into account the viewpoints and opinions
of the stakeholders in the development of a policy plan, the stakeholders must at
the minimum be involved at the level of ‘consultation’. ‘Active involvement’ in the
form of ‘partnership’, delegated power’ and/or ‘citizen control’ will be required if
the water managers want to explore the possibilities to collectively manage a river
basin. It is hoped that this paper will contribute to the further shaping of
participatory water management in river basins exactly at the level of active
involvement. However, we fully realize that devising participatory processes
themselves, implies political preferences too, such as: who gets to participate and
who not?
Deliberative democracy
The concept of deliberative democracy is becoming increasingly popular, and the
question of what it implies to have decisions made in a deliberative democratic
fashion, although difficult, can be answered by looking at two, related aspects. The
first is the cultural, the second the institutional aspect. Most proponents of
deliberative democracy consider it important that public decisions are based on
reason and dialogue rather than interests, bargaining power, or (purely) on scientific
expertise. Smith and Wales (2000: 53) for instance state that
‘At its heart, a deliberative polity promotes political dialogue aimed at mutual
understanding, which “does not mean that people will agree, but rather that they will be
motivated to resolve conflicts by argument rather than other means.” Hence what is
fundamental to democratic dialogue is “deliberative” as opposed to “strategic” or
“instrumental” rationality. In contrast to the strategic manipulation and manoeuvring that
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is often characteristic of contemporary politics, we can describe a collective as deliberatively
rational “to the extent that its interactions are egalitarian, uncoerced, competent, and free
from delusion, deception, power and strategy”’.
This may seem somewhat idealistic, yet is in fact based on the concept of
practical reasoning. Deliberative democrats reject the idea of a predetermined
individual will, and rather focus on the process of the formation of a will, which
they assume occurs in deliberative processes. (Bohman and Rehg 1997)(ix-x)
indicate:
‘As a normative account of legitimacy, deliberative democracy evokes ideals of rational
legislation, participatory politics, and civic self-governance. In short, it presents an ideal of
political autonomy based on the practical reasoning of citizens. (… ) a democracy based on
deliberation presupposes that citizens or their representatives can take counsel together about
what laws and policies they ought to pursue as a commonwealth. And this means that the
plurality of interests is not the last word, or sole perspective in deciding matters of public
importance’.
One implication of this position is that deliberative democrats tend to be
hostile to rational choice or ‘utility maximizing’ frameworks for decision-making
such as cost-benefit analysis (ibid. xiii). In this respect they position themselves
against the theoretical assumptions of mainstream economics. While this may
appear unnecessarily dogmatic, it should be noted that, in the case of for example
water management, mainstream economics has in fact considerable difficulties in
formulating theories that can incorporate the specificity’s of interaction between
different economic systems.
In an institutional sense, deliberative democracy is often associated with direct
democracy, self-governance and decision making at the local level. For those who
see deliberative democracy in this way, deliberative democracy can be an alternative
to either representative democracy, and/or to decision-making in the market, the
courts, and/or centralized bureaucracies. These institutions, particularly
representative democracy, are quite often lamented for their lack of possibilities
for serious discussion. For instance, deliberative democrats often argue that
representative institutions (such as parliaments) are used mainly for ‘power trading’
and bargaining, and are places where people can only act strategically. Proponents
of deliberative democracy claim that the three advantages of their methods over
modern representative democracy are: inclusivity (it is not only politicians and
technocrats that should decide), deliberation (discussion is vital and not simply
power trading), and citizenship (developing opinions and preferences rather than
assuming them predetermined). In this light, citizens’ juries are seen as method
that not necessarily includes every stakeholder, but helps to improve the perception
of an inclusionary decision process. The deliberation is expected to lead to changes
in attitude amongst the participants of the juries (jurors), to transform values, to
enable learning from each other’s experiences and knowledge, and to lessen the
(bounded) rationality of the decision makers by filling in knowledge gaps. In terms
of citizenship, it is expected that participants in a jury will show more civic activeness,
and become more politically active.
Smith and Wales (2000) take these three points as the criteria to judge initiatives
to increase deliberative democracy. There is an ongoing active debate about the
importance of these three criteria, with some proponents arguing that the
development of citizenship is so important that democratic engagement is in fact
an end in itself. This position has been attacked by others however. Elster for instance
(quoted in (Bohman and Rehg 1997)) indicates that deliberation should primarily
improve political decision-making. Such authors do not necessarily see deliberative
democracy as a replacement for representative democracy, but as a supplement.
Those who advocate this position stress the importance of rules to structure public
debates. Renn and Tyroller (Renn and Tyroller 2003) for instance state that:
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‘For a discussion to be called deliberative it is essential that it relies on mutual exchange
of arguments and reflections rather than decision-making based on the status of the
participants, sublime strategies of persuasion, or social-political pressure. Deliberative processes
should include a debate about the relative weight of each argument and a transparent procedure
for balancing pros and cons (Tuler and Webler 1999). In addition, deliberative processes should
be governed by the established rules of a rational discourse’.
Contributing to the quality of decision mak-
ing
Articulating the interests of the different
stakeholders











































Figure 3: Purpose of participation and methods
Water Governance and the WFD
The underlying concepts behind water governance can be exemplified by the notion
of triads and trialogue. Whereas the concept of dialogue is based on an exchange of
knowledge, experiences, future preferences etc. between two partners (for example,
between decision-makers and the public, between two organisation etc.), the notion
of trialogue better explains the complexity of managing water resources in
developing systems of governance. In water management a number of triads exist.
These include the governance triad, the information triad, and the risk triad. Actors in
the triad of Governance are Politics and Administration (the polity - political and
administrative institutions), Civil society (stakeholders and the public), and the
Business Community, all of which need to work together to solve present and future
problems. Sustainability also needs to be built on the triad, or three pillars, of
environment, social issues, and economy. The concept of triad also exemplifies the vital
cooperation between the scientific community, decision-makers, and stakeholders and
the public.
Within the triad of governance civil society is a key actor, it is also vital in the
triad representing cooperation between the scientific community, decision-makers
and (stakeholders) and the public. It is however often claimed that a major problem
with the involvement of the public in decision-making and policy processes is that
the public produces uninformed decisions, that is, the public do not have access to,
or are not able to comprehend, the type of scientific information typical in IWRM.
Referendums are, for example, sometimes seen as unwanted inputs into the policy
process. However, the complexity of IWRM necessitates public participation
precisely because of this complexity. As water governance is faced with decision-
making under conditions of uncertainty, decisions taken by policy-makers are also
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23Pirkanmaa Regional Environment Centre
likely to be uncertain, and may turn out to be wrong. In democracies, recurrent
examples of mistaken decisions can lead to a legitimacy crisis, and even to
breakdowns in the democratic system. Water governance without citizen influence,
that is, without input from informed and responsible members of the public, lacks
legitimacy. By including informed members of the public – citizens – into the policy
process, water management decisions become once again evidently political, which
is, of course, what they always have been.
Conclusions and Recommendations
Despite the demands of the WFD, cooperation between different administrative
units is at present still relatively undeveloped, and constitutes one of the major
challenges of the WFD. In the case of transboundary, as opposed to trans-
administrative, cooperation, very little has yet been achieved. Also, water managers
in different administrative units often have insufficient knowledge of conditions
and forms of environmental management on the opposite side of their
administrative borders, and may even express doubts over the level of interest in
environmental issues of their counterparts. Many environmental administrators
also expect problems in other units to be similar to theirs, and there is still a belief in
some places that the main problem facing water management is municipal and
industrial wastewater that is discharged untreated, or inadequately treated. Poor
finances are almost always a limiting factor for implementation of the WFD, even
in a wealthy country such as Sweden. There is also often little consensus among
water managers on the most suitable administrative level to develop effecient
water management, some claim that the state level is the most significant; others
that projects developed at the local level can and should be more successful. The
WFD demands on regional water management are therefore not wholly
unproblematic. Preliminary conclusions point out that the implementation of the
WFD will be faced by four major problems. The first is the lack of resources, both
financial and administrative, of the local environmental authorities; the second is
complicated environmental management systems and the lack of understanding
of the decision-making processes by the people working in the lower levels of the
local environmental authorities; the third is the lack of knowledge of the nature of
environmental problems and the means of managing them; the fourth is the
insufficient awareness on the part of local environmental managers in some
countries of the problems connected with diffuse pollution from agricultural land.
The deficiency of financial resources does not constitute a theoretically complicated
problem, although, of course, in practice the dilemma is acute. Investments and
support from national or European sources are to a certain extent available. The
lack of knowledge of the nature of the environmental problems, and especially of
the importance of diffuse pollution, is however conceptually disturbing. Information
on environmental conditions is often restricted to a limited number of experts
involved in water management. The exchange of scientific information and
experiences of management techniques needs to be increased, and methods suitable
for the communication of scientific knowledge need to be developed. The lack of
administrative resources, the existence of opaque decision-making processes, and
the lack of understanding of institutional processes, also pose major problems.
Finally, the complexity of water management problems, the role of diffuse water
pollution, as well as the aims of the WFD, all point to the necessity of developing
methods for improving public participation in the implementation of the WFD. As
yet little has been done in this respect, and together with the challenges of
institutional interaction this constitutes a major problem facing the implementation
of the WFD.
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The paper is based on research conducted in two EU financed projects, MANTRA-
East (EKVI-2001-2004), and River Dialogue (RPAM-2002-0000057).
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Implementing the Water
Framework Directive in Denmark
Kurt Nielsen, Director of Research Dept., National Environmental
Research Institute, Denmark
According to the Water Framework Directive “good ecological status” should be
achieved in all water bodies before 2015 – a real challenge for all European countries!
This is a short status describing the administrative process in Denmark where
implementation of the directive has entailed an updating of national legislation.
Thus, a law of environmental objectives was adopted by the Danish parliament in
December 2003. This law forms the framework for establishing the guidelines to be
implemented for protecting surface and ground water, but the present
administrative guidelines contain no standards for good ecological quality.
However, such guidelines were needed before the end of 2004, as the Danish
counties are to elaborate basic plans for each river basin within their area.
National plans vs. river basin plans
As national action plans on the aquatic environment are part of Danish
environmental policy, the balance between these and river basin plans has to be
considered. The National Action Plan for the Aquatic Environment III passed the
Parliament in April 2004. In this, objectives are set on a national scale for reducing
phosphorus and nitrogen loading from diffuse sources. The main objectives are
reduction of the phosphorus surplus to farmland, establishment of non-agricultural
zones along streams, and a 13 % reduction of nitrogen leaching from farmland. The
measures to achieve better quality standards of surface waters will improve the
ecological status, but the measures are not expected to lead to major improvements
(Nielsen and Riemann 2004). Therefore, the WFD will play a major role for the
future quality of Danish surface and ground water.
Water districts
Although Denmark is a small country, 13 water districts have been established and
their relatively small size makes them very different from most other European
water districts. The boundaries are overall similar to the present county boundaries
(Fig. 1). However, a structural reform will transform the present 14 counties into 5
regions and 7 local governmental institutions by 1 January 2007. The governmental
institutions will probably be responsible for the overall environmental planning.
In consequence, changes of the present water districts are expected in the near
future and the number will probably be significantly reduced.
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Figure 1. River Basin Districts in Denmark in 2004.
Reference conditions
The lack of guidelines for good ecological status implies that the counties have not
yet (March 2005) been able to register the water bodies that can or cannot meet the
standards by 2015. Analyses have been made to identify suitable indicators for
ecological quality of surface waters, and in connection with these a number of
questions have popped up. The principal question concerns how to assess the
reference conditions for Danish waters as almost all surface waters are affected by
human impacts.
For streams, it remains to be determined how reference conditions should be
assessed, and for this purpose it seems probable that information from other
countries as well as from only slightly impacted Danish streams needs to be
considered (Baattrup-Pedersen et al. 2004).
For lakes, reference conditions may be established using palaeoecological
methods, but as changes have occurred during centuries comprehensive and time-
consuming analyses are needed (Amsinck et al. 2003). In consequence, although
offering great potential, palaeoecological data are scarce and cannot yet be used to
assess good ecological status. Some Danish lakes have, however, only experienced
minor anthropogenic influence and these may thus be used to indicate reference
conditions.
For coastal areas, use of both historical data, modeling and palaeoecological
methods has been made, as described in Nielsen et al. (2003a) and Andersen et al.
(2004). Also here, the use of palaeoecological methods to establish reference
conditions and identify the limit between good and moderate ecological status
holds great potential, but is not yet a tool commonly applied.
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Indicators and good ecological status
For streams, the only operative biological indicator proposed is invertebrates;
operative methods or indicators for plants and fish are not yet elaborated. The limit
between good and moderate ecological status is 5 at DVFI-scale (Danish Stream
Fauna Index). Concurrently with the identification of more indicators,
supplementary measures to improve the ecological status of streams will probably
be developed. Danish streams are mainly influenced by physical changes, outlet of
wastewater and abstraction of water for drinking purposes or irrigation. A significant
part of the Danish streams, probably up to 5,000 km (<20 %), will expectedly be
classified as being heavily modified (Baatrup-Pedersen et al. 2004).
For lakes, NERI has proposed that the limits between good and moderate
ecological status should be set by the phosphorus concentrations at which a shift to
the clear water state typically occurs. The limits have been debated intensively, but
are proposed to be 25 mg P/l for deep lakes and 50 mg P/l for shallow lakes. This
method constitutes an alternative to the use of limits directly linked to reference
conditions and is to be preferred due to the lack of sufficient information on reference
conditions. Further, reference conditions have changed during centuries. No
biological indicators have been proposed due to significant variability between
the various lake types (Søndergaard et al. 2003a; Søndergaard et al. in press).
For coastal areas, depth limits of eelgrass have been proposed as indicators
(Krause-Jensen et al. 2005). However, there is a need for data analyses in order to
identify more relevant indicators for the different kinds of surface water bodies.
The strategy of using biological indicators has been discussed. If several
biological indicators are used the principle “one out all out” does not seem to be
appropriate, at least for lakes (Moss et al. 2003).
Water bodies
Until the basin plans have been elaborated by the counties, the lower limits of
water bodies encompassed by the WFD in terms of area of lakes or river basins
must be set by the Danish environmental agencies that today are responsible for
the national guidelines. It has been suggested that water bodies for which an
objective has already been established need to fulfil the requirements of the
directive.
Modeling
Ideally, the linkage between ecological status in a lake or an estuary and the riverine
input of nutrients should be estimated. Some Danish examples of river basin-lake/
estuary modeling exist (e.g. Søndergaard et al. 2003b; Nielsen et al. 2003b; Nielsen et
al. 2004). However, the knowledge needed for modeling nutrient transport from
farmland to lakes or to the sea (Fig. 2 the “reaction chain”) is incomplete, and simple
estimations are therefore used. Especially phosphorus loading from diffuse sources
is difficult to estimate. NERI is currently developing methods to identify the hot
spots of agricultural land with high phosphorus loss (Andersen and Kronvang
submitted).

















Figure 2. Linkage between ecological status and emission of nutrient from sources.
Economic consequences
If the standards for good ecological status proposed by NERI are to be achieved for
freshwater bodies, new measures reaching far beyond those of the National Action
Plan on the Aquatic Environment must, in general, be applied in the river basins
(Nielsen et al. 2005).
NERI is underway with cost calculations of the measures to be employed for
achieving good ecological status in streams, lakes and coastal areas. The measures
include area assignments for non-agricultural activities and improved purification
of wastewater. The total costs incurred to achieve the proposed good ecological
status will be estimated. It should emphasized that for some lakes with large
catchments it will be very expensive to fulfill the requirements of the WFD, and
these may have to be classified as having a moderate or poor ecological quality also
after 2015.
Despite of the work that has been carried out/the work done, the
implementation process is progressing slowly, and some of the required decisions
have been postponed for both political and administrative reasons. The main reason
for the delay is the political demand for elucidating the economic consequences
resulting from the implementation of the directive.
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WFD in Lithuania
Mindaugas Gudas, Chief Desk Officer, Basin Management Division,
Environmental Protection Agency, Lithuania
Typology
1. One of the things we can not fully understand until now is the GEOLOGY (a
factor to be used in typology) – should we treat it as a substrate of the river bed
(clay sediments etc.) or the dominating substrate of the whole catchment? Does
sandy substrate means “siliceous”? What does “calcareous” mean (clay, dolomite
etc.)? Should we look at the substrate mechanics (how substrate effects benthic
flora and fauna – sandy species, clay species etc.?) or at chemistry (lots of calcium =
calcareous, lots of silicium = siliceous)?
Reference conditions, good status, water bodies at risk
 1.WFD implementation projects propose us not to include Nitrogen and
Phosphorus in the definition of RC and good status for rivers. It argues that N and
is not relevant for rivers, only for lakes as a factor of eutrophication, but our scientists
are not sure about it, they just don’t know the threshold values that could result in
an unacceptable conditions for biology in rivers. It seems to me that N and P could
be culprits foe not achieving of good status in the overgrown rivers, therefore N
and could be used for designation of water bodies at risk.
2.Our typology for rivers is based only on catchment size mainly, therefore
WFD project experts claim there are no differences in reference conditions for
chemical parameters because catchment size differencies don’t result in chemical
quality differences. This does not seems very clear for us if this assumption is true.
3. It is not clear for us if river stretches above the dams to be WB at risk because
the ecosystems above dams will differ from the natural ecosystems (fish migration
is stopped here, so it can’t meet the requirements for a good status, which includes
fish parameters). WFD project propose stretches below dams with hydropower
plants to be at risk because of hydrological regime alteration.
4.We are not sure about selection of criteria for water bodies at risk
identification. For instance, if it a right approach to use BOD concentration increase
in water body below wastewater treatment plants could be used as a criteria as
proposed by our WFD project experts?
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Water bodies
1. The scale of aggregation for water bodies is not clear issue. The WFD
implementation project offered to designate 837 water bodies which is already
after some sort of aggregation. It is a risk that this number will be hardly manageable
so there is a question if it is allowed by the Directive to aggregate it even more.
Heavily modified water bodies
1. It’s not clear if channelized rivers are to be designated as HMWB because “river
will restore itself” or not. It is hard to imagine how, for example, narrow ditches
(made out of natural river) could renaturalize themselves in terms of physical
modification to the extent equal to GOOD status. A certain amount of natural
rivers in Lithuania included those which were a lot wider in the past, and now there
is almost no water flow in some ditches and it is even totally overgrown sometimes.
In order to reach Good status such rivers in 2015 it is not enough to rely on natural
forces, so the solution seems to be either to make physical restoration measures
(probably very costly), or to delay or soften the WFD goal of good status (if it is
possible to justify that in front of European Commission). Maybe in the intensive
agriculture regions it could be possible to declare canalized rivers as HMWB, because
there the channels will likely not overgrow by vegetation and drainage system
will not breakdown i.e. physical modification will be maintained. On the other
hand, some experts say that a number of those ditches have pretty good biological
quality, with not necessarily lower flow and could restore itself to good status.
Public involvement
1. It is a question how best to organize basin management plan preparatiion process
involving all relevant state institutions and public to reach best solutions and easier
implement state policy. Because resources are limited (human at least – in
administrations). We are creating the so called coordination boards fore ach river
basin district, wchich would consist of representatives from a range of state
institutions, municipalities, counties and stakeholders – those who have a stake
(interests) in the RBD. We didn‘t select high post persons, but rather working ones.
However, it is not possible to put in one board all intyerested parties, to discuss
problems persisting in all regions. Even now it seems will have an army of around
80 persons in one board, which could aggrevate working effectiveness.
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Implementation of the Water
Framework Directive in Latvia:
issues and problems
Ilona Kirhenstein, State Geological Survey, River Basin Authority,
Latvia
Implementation of the EU WFD poses a big challenge due to various reasons. First
of all, promoting a new approach of integrated river basin management, it requires
building water resources’ management according to the river basin approach.
Managing all waters integrally, setting environmental quality objectives for water
bodies to reach good water quality by the year 2015, using the economic elements
in the water policy, all these are the novelties brought forward by the WFD.
A lot of work has been done in the last 4 years in Latvia with regard to the
implementation of the WFD. While working hard on the transposition of the WFD
in the national legislation, organizing proper institutional setup and the year 2004
reporting a lot of difficulties arise. The main issues and problems identified in the
course of the work are the following:
1) After the adoption of the Directive in the December 2000 it was a “terra
nova”. There were no yet guidelines of the Common Implementation Strategy or
experiences in the other EU Member States. Thus, the capacity required for the
implementation of the WFD was limited or absent at all. Launching the WFD
implementation oriented pilot projects was a good solution to build this capacity.
However different levels of capacity building should be distinguished. There is a
need for the trained experts capable to work with the implementation of the WFD
and prepare River Basin Management Plans. Even now however there are still
problems with the capacity to carry out some elements of the implementation, e.g.
setting reference conditions etc. Secondly wider capacity building is necessary to
support this core team. There are a lot of different institutions directly and indirectly
involved in the implementation process. These institutions also have to be trained
on the different aspects and requirements of the WFD and to know precisely their
own role and place in this process. Strategically, in the long–term inclusion of the
WFD related issues in the academic curriculum of universities can ensure training
of the necessary specialists.
2) New institution – a River Basin Authority is established in the State
Geological Survey of Latvia since January 2004. It daily works with the Water
Framework Directive and elaboration of the River Basin Management Plans. The
formation of a new organization requires a lot of resources, but it has a lot of
advantages comparing to the appointing different tasks to the already existing
organizations. There was no institution dealing specifically with the water resources
management in Latvia and that was one of the reasons to establish the new
institution.
3) Info availability is a crucial issue with regard to the implementation of the
WFD. We can distinguish two aspects here. First of all, there are situations when
information is available and exists but not at the RBD scale. Secondly, there are
occasions when the information required hasn’t ever been gathered at all and it is
basically non-existing. Remembering about the close deadline on reporting and
reporting requirements to the EU the pragmatic approach is the best short-term
solution. There is indeed no time to collect primary information or setup new
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statistical reports. For the River Basin Management Plans in 2009 however more
precise data are required. Thus, parallel work on the long-term needs is mandatory
to fulfill the next reporting requirements. There is a difference between reporting
and assessment that lies behind. Moreover, internally much more and more detailed
information is required in the country for the consultation processes and real
decision making. Thus orientation on the reporting only forgetting about the
internal needs should be avoided.
4) Issue of monitoring is closely linked to the information availability. We are
witnessing the lack of the monitoring sites at the present. Especially this concerns
biological monitoring.
5) Typology of water bodies is elaborated and delineation of the water bodies
in Latvia is finished. However some changes might be required when environmental
objectives will be set and intercalibration process will be carried out. These activities
will allow making conclusions if water bodies are delineated properly in terms of
their size and number. At present we can already point out that it is very difficult to
draw the borderline between requirements of typology (science) and management.
The water bodies should be manageable in terms of assessment, monitoring,
programs of measures etc. If there is a huge number of the water bodies in a River
Basin District it becomes impossible to fulfill all the requirements. At the same time
there should be enough water bodies to reflect different types, different
geographical conditions and anthropogenic loads, so the number should be not too
small.
6) Involvement of the stakeholders should not be forgotten. Formally the
process should be started at the later stage, but our experience shows that an early
involvement of the stakeholders is very valuable. Their involvement should not be
limited to the commenting on the River Basin Management Plans with Programs of
Measures only. The knowledge, information and expertise that are attributed to
the different organizations and institutions are very useful starting with preparation
of the first characterization of the River Basin Districts. The ones living and working
at the local scale know the best the situation, problems and needs. More than that,
the involvement of the different stakeholders in the early stage of the
implementation can effectively help to do the work itself. For example elaboration
of the so called “baseline scenario” for trends in different economic sectors becomes
more easy and results are more trustable if they are validated using the local and
regional knowledge.
7) Transboundary cooperation is one of the many challenges posed by the
Directive. Here again the previous advice is valid: start as early as possible. The
positive experience in Latvia is the series of the WFD related seminars organized
by the Baltic Environmental Forum for Lithuania, Latvia and Estonia during last 3-
4 years. The seminars were oriented both on the experience exchange and the
attempt to agree on some elements of the assessment as well (e.g. typology,
economic analysis etc.). However it appeared to be very hard to come to the common
conclusion and agreement during one seminar. But the outcomes were definitely
used to prepare the Agreements between the Baltic States with regard to the
implementation of the WFD.
8) It would be much easier to come to the common agreement between
countries and share information if the reporting format has been prepared and
approved earlier. This would ensure the comparability and compatibility of the
data gathered. However it is important to note that for some elements of the WFD
the situation in the countries is so different that it is hardly possible to have the
identical format. Besides then the creativity and freedom in the choice of the
approach allowed by the Directive would be completely or partially lost.
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Summary of the working groups
and recommendations
Specialists on the Water Framework Directive of the EU member states of from
Sweden, Denmark, Estonia, Latvia, Lithuania, Finland as well as the EU Commission
had a two-day seminar at Pirkanmaa Regional Environment Centre (PREC). The
seminar was mainly financed by the Nordic Council of Ministers. The number of
participants was ca. 30. This summary and recommendations are based on the
discussions of the seminar. It should not be interpreted as the official view of the
member states mentioned above nor the EU commission. The following topics
were particularly discussed: legislation, administration, cooperation, stakeholders’
involvement and public participation, characterization of water bodies and
monitoring.
Legislation
Transposition of the Water Framework Directive (WFD) has resulted in the
development and adoption of the new legal acts in the majority of the Nordic
Baltic countries. In Estonia the existing “Water Law” has been amended for this
purpose
The overall legal frame is finished in the year 2004. However development of
some secondary legislation is still required.
The Water Framework Directive has brought a lot of novelties in the present
water resource management. In the majority of the countries the approach to the
water resource management has been changed. The WFD now requires an
integrated River Basin approach to manage water resources, it brings up such issues
as ecosystem approach and economic analysis.
Administration, River Basin District (RBD) authorities
The majority of the Nordic and Baltic countries similarly to the other EU member
states have assigned responsibilities specified in the WFD to the existing
organizations.
Unlikely Sweden and Latvia have established new institutions for the
implementation of the WFD.
There are some capacity difficulties faced in some countries on the regional
level. For that reason the assessment is carried out at the national scale.
There are advantages and disadvantages in both approaches (to use the existing
institutions or to create the new ones). Thus there is no unified solution suitable for
all countries.
The present capacity to work on the WFD implementation has been raised
during the 4 years of work. It has been achieved through the number of pilot projects,
learning by doing and external aid from the other countries. The further capacity
raising seems to be necessary and it best can come in the form of the experience
8
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exchange between different countries. There is however a tendency to appoint the
additional tasks to the institutions while not providing additional resources which
may negatively impact the implementation process.
There is a need to raise awareness on the WFD at the wider scale. It is required
to ensure the coherence between different policies and avoid situations when
decision made in one policy compromises the objectives of the WFD.
Cooperation
The cooperation in all levels is a key to ensure the successful implementation of the
WFD, mainly transboundary, national and regional (RBDs).
The legal basis for the transboundary cooperation is formed or developing. It
is mainly present in the form of international (bilateral or trilateral) agreements.
Cooperation with the non-EU member states is still challenging but the efforts
are made to prepare the draft international agreements. The transboundary
cooperation with the non-EU member states is not legally binding, but there is a
mutual understanding about the necessity of such cooperation. Existing conventions
(such as HELCOM) are facilitating the process of transboundary cooperation.
The first steps are already taken in the practice: the expert meetings, data
exchange, exchange of the reporting information.
The legal basis for the cooperation at the national scale exists in all the Nordic
Baltic countries. But in practice in the Eastern Baltic States some difficulties are
faced due to number of the reasons such as lack of resources, lack of tradition and
experience in cooperation between certain institutions and lack of the coordinated
planning.
The cooperation at the RBD level judged to be sufficient in the Nordic Baltic
countries. It addresses both cooperation between RBDs and national level and
cooperation between different RBDs.
Stakeholders’ involvement and public participation
The value of the early involvement of the stakeholders in the working process of
implementation of the WFD is recognized by the majority of the Nordic Baltic
countries. Some difficulties might be faced in the practice but the importance of
such action is obvious.
There is an open question about the legal status of the stakeholders’
involvement: does it execute an advisory role only or it has an impact on the decision
making. In the majority of the Nordic and Baltic countries the role of the stakeholders
is of an advisory character. However in practice the opinion and the comments of
the stakeholders are taking into account when they have a solid basis.
The issue of the representation of different stakeholders’ group is still a
challenge. One of the possible solutions is the choice of the representatives by the
stakeholders themselves.
Characterization of water bodies
The definition of water bodies varies between different countries.
Typology of waters is different in different countries.
It is difficult to decide about the types without sufficient data.
A manageable amount (= not too many) of types is good for the administration
of surface waters.
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Agreement about types and their amount is needed between scientists and
administrators.
In the classification the reference conditions are essential. There are only
proposals, no official decisions on levels between good and moderate status. Even
the use of the different parameters is unclear. There are different approaches in the
classification
Monitoring
There is a need to develop biological monitoring. In some countries biological
monitoring already exists whereas in some countries there is only chemical
monitoring. Method of biological monitoring must be further developed. The
interpretation of the different indicator  organisms is difficult.
More resources are needed for monitoring, particularly monitoring of biota
and priority substances.
All priority substances are not monitored and perhaps it  is not necessary.
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Summaries of the presentations
and the discussions




Tom Frisk, Pirkanmaa Regional Environment Centre
He explained shortly the judicial and administrative aspects of the implementation
of the directive. He thereby mentioned some difficulties in the working process,
e.g. the discussion about the criteria for the typology of watercourses and how to
decide on the reference conditions for watercourses of different types.
National contributions
Finland
Satu Räsänen, Ministry of the Environment
She discussed the Finnish judicial process thereby stating that the Finnish Act of
Water Resources Management will come into force 31.12.2004. She also explained
the areas of the Finnish River Basin Districts and mentioned that Åland will achieve
its own implementation. Furthermore she counted up the participants to the work
in Finland, i.e. the Ministries of Environment and Agriculture and Forest, Finnish
Environment Institute, Finnish Game and Fisheries Research Institute, and the
regional environment centers. The general responsibility of the work lies on the
Ministry of Environment.  Delay concerning the fulfillment of several details in the
work is a problem.
Discussion took up the problem of delay. The speaker emphasized the amount
of the work and the variety of problems it included. The opinions about how to
tangle these often contradicted themselves. The answer to a question about the
official status of the presented Finnish River Basin Districts was that these were
not yet official but will be recognized as such. An other interesting theme was the
question about the economical analyses due to WFD. The response explained the
core role of private consultants due to this work.
9
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Latvia
Ilona Kirhensteine, State Geological Survey, River Basin Authority
She presented her country with lots of maps, graphics and tables. A typical feature
for Latvia is the need to collaborate with its partners – the ones belonging to the EU
but also with Byelorussia and Russia. The Ministry of Environment leads the work
with WFD, and there are several different institutions directly and indirectly
involved in the implementation process. A new institution, the River Basin Authority
was established in 2004 to deal explicitly with the water resources management in
Latvia. Lack of information due to lack of resources is a problem in Latvia. This
concerns e.g. the biological monitoring. Still, the typology of water has been
elaborated. The role of the stakeholders when working with WFD was emphasized
in this presentation
Discussion focused on the financing of the WFD work in Latvia and one
question was about the possibility of farmers from Western EU countries to establish
themselves in Latvia and on what environmental terms.
Denmark
Kurt Nielsen, National Environment Research Institute
“Good ecological status means political will to invest sufficiently money to
implementation tasks” was one of the core ideas of this presentation.  Typical for
Denmark is the large number of the River Basin Districts, furthermore, the boundaries
of these may be reconsidered if the county as administrative unit will disappear. In
Denmark as elsewhere it was difficult to obtain a reasonable number of types for
water formations. 11 types will cover the lakes, 3 ones the rivers. Reference conditions
are difficult to be esteemed mainly thanks to the well developed agriculture with
its many sources of diffuse load. In Danish lakes the phosphorus often is the limiting
factor with nitrogen playing occasionally a decisive role; in coastal waters the
opposite case rules. The recent responsible Danish instances for implementation
are:
n national agencies: delivering the guidelines
n counties: answering e.g. for basic analyses and objectives
n National Environment Research Institute.
Discussion took up mainly two themes; 1) the ecological quality modeling in
Denmark,  and 2) the presumably new Danish River Basin Districts.
Estonia
Mariina Hiiob, Vöru County Environmental Department
She presented the work around WFD in Estonia. A vital basic fact to remember is
the number of lakes in Estonia, 1200 in all¸ corresponding 5 % of the Estonian
territory. These lakes will be included in 7 different lake types mainly differing
from each other on basis of the water depth, the hardness and colour of the water
and the geology of the catchment area. Some watercourses present problems of
very different kind, e.g. the ones containing too high levels of iron or hydrogen
sulphide and on the other hand the ones in protected areas. Also some aspects
concerning the economic analysis which the WFD work includes were presented.
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Estonia II
Tiina Nõges, Võrtsjärv Limnological Station
She focused on the ecological conditions in large Estonian lakes. She took up the
classification of these on basis of the alkalinity and mean depth and also the
estimating of the trophic scale on basis of phosphorus. Questions concerned e.g.
the use of paleolimnology for similar purposes. The previous Estonian presentation
awoke the question about Russian loads to the large Estonian lakes.
European Comission, Joint Reseach Centre
Anna-Stiina Heiskanen, JRC, Italy
She delivered a lecture about WFD intercalibration process for harmonisation  of
ecological quality classification scales across Europe. In her lecture she discussed
the following themes: a)objectives of WFD intercalibration, b)steps in overall
process, c)intercalibration network, d)intercalibration exercise, and e)organization
and timetables. The evaluation tasks in WFD implementation present scientific
challenges; e.g. how to define “good” ecological status, “sustainable” functioning
of aquatic ecosystems; and, finally, how to reach “comparable ecological
classification” all over EU including Accession Countries.
Before the selection of  intercalibration sites in rivers, lakes, transitional and
coastal waters is preceded by the selection of common types for geographical
intercalibration groups. The very aim  of intercalibration is to set good status class
boundaries which are a)Consistent with WFD normative definitions and
b)comparable between member states. The latter demand cannot cover all the area,
thus it is divided into Geographical Intercalibration Groups which may require
different approaches. In 2006 the intercalibration is intended to be completed and
the result published.
In the following Discussion some doubtful questions were presented
concerning the possibility to keep the time schedule. The speaker told her audience
that at least the final intercalibration register will be ready in time, i.e. 31.12.2004.  It
was also stated that some states had not accepted the intercalibration process in its
present form. Further questions dealt with the possibility to include national
monitoring methods into the common standard and  the ways to measure pressure
indicators, e.g. nutrient loads.
Estonia III
Ingmar Ott, Võrtsjärv Limnological Station
His lecture from Estonia presented the typology of Estonian lakes more in detail.
They include 8 main types divided into 27 subtypes. The typology is based on 1)the
depth of the lakes and 2)  a few parameters of water quality, mainly alkalinity,
colour, conductivity, and hardness. The definitions for values were largely  based
on political decisions.
Discussion focused on the necessity of these political decisions and on the
necessary costs provided that a great number of lakes will really be kept at least in
class “good”.
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Lithuania
Mindaugas Gudas, Lithuanian Environmental Protection Agency
He presented some ideas from Lithuania. His presentation concerned 1) typology,
2) reference conditions, good status, and water bodies at risk, 3) water bodies, 4)
heavily modified water bodies, and 5) public involvement. 1) Geology presents
some problems concerning the typology of watercourses. one of these is whether
one should limit the geological investigation to the river bed or should it cover all
the catchment area? 2) As for reference conditions, also analyses of nitrogen and
phosphorus should be included when defining reference conditions and good status
for rivers. 3)The recent number of water bodies is 837 – a hardly manageable number.
As for the monitoring programme there are 107 stations in rivers, 14 in lakes, about
100 in coastal area and 15 at open sea. 4) It will be a costly project to improve the
status of some heavily polluted or eutroficated rivers. One alternative is to treat
especially some canalized rivers as heavily modified water bodies. 5)Due to limited
human and economic resources there will be created an organization called
coordination boards: one for each river basin district. These boards will consist of
representatives from a range of state institutions, municipalities, counties and
stakeholders.
The following Discussion was mostly about this definitely large number of
water bodies; on the other hand this would allow the treatment of more pressure
data. Further questions concerned the existence of  registers of species – there are
some -  and the biological monitoring programme in Lithuania – still an open question
as it is many other EU countries, too.
Sweden
Professor Geoffrey Gooch, Linköping University
Professor Gooch presented a somewhat different approach to the work around
WFD in his lecture “Implementing the WFD in the Nordic and Baltic Countries:
Institutional and policy challenges.
The lecturer examined some problems facing water management, and the ways
that institutional analysis can contribute to improving the policy process. Successful
water management demands a combination of information produced by different
scientific disciplines (natural science, information, policy sciences), that need to be
integrated in order to make the WFD to work. Institutional alternatives or scenarios
combining approaches from various disciplines may facilitate an integrated
discussion about river basin districts and water management and the role of scientific
information in administration. Such scenarios can be especially useful in
environmental assessments as they can provide a picture of future alternative states
of the environment. They are useful also in policy analysis. Public and stakeholder
participation in water management decision-making is becoming more and more
important. There are several degrees of participation starting from “information”
and leading via “consultation” to “partnership” or “citizen control”. The final phase
of public and stakeholder participation can also be described as an act of deliberative
democracy. Deliberative democrats tend to be hostile to e.g. “utility maximizing”
frameworks for decision-making thus often opposing the assumptions of
mainstream economics. The concept deliberative democracy also implies decision
making at local level. Deliberative democracy can either be regarded as a
replacement for representative  democracy or as a supplement for it. If we suppose
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the work about WFD to include the aspects of environment, social issues, and
economy it will also include the vital cooperation between the scientific community,
decision-makers, and stakeholders and the public.
The following Discussion once more stated the importance of  financing and
the difficulties to receive the necessary economic support. The representation is a
problem, too – has one to answer e.g. a question concerning environmental pressures
as a citizen or as an official? Political lobbying, spreading and receiving of information
efficiently enough were some more items under discussion.
Two Working Groups
The participants were divided in 2 working groups discussing the following the-
mes:
n Group 1; Legislation and administration concerning the River Basin
Districts including aspects on public participation.
n Group 2: River Basin Districts: Aspects on typology, classification,
and how to monitor watercourses.
The summaries of the working groups and the recommendations based on this
work have been presented in chapter 8.
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6) Tornionjoki region / SV
7) Tenojoki-Paatsjoki region / NO
8) The county of Ahvenanmaa will have it’s own implementation



























Tom Frisk ja Jari Rauhala (toim.)
Pohjoismainen EU:n vesipolitiikan puitedirektiivi - seminaari
Tampere, Suomi, lokakuu 25-26, 2004
Pirkanmaan ympäristökeskus järjesti Pohjoismaisen ministerineuvoston rahoituksella tiloissaan
Tampereella 25.-26.10.2004 seminaarin, johon oli kokoontunut EU:n vesipolitiikan puitedirektii-
vin täytäntöönpanon kolmisenkymmentä asiantuntijaa Suomesta, Ruotsista, Tanskasta, Viros-
ta, Latviasta, Liettuasta ja EU:n komissiosta.
Seminaarissa käsiteltiin EU:n vesipolitiikan puitredirektiivin täytäntöönpanoa Pohjoismaissa ja
Baltian maissa. Pääpaino seminaarissa on hallinnollisissa ja juridisissa näkökohdissa, mutta
myös teknis-luonnontieteellisiä näkökohtia käsiteltiin jossain määrin. Tässä julkaistaan pääosa
seminaarin tuloksista kuten, osallistujien artikkelit aiheesta sekä työryhmien työn tulokset ja
suositukset. Osa artikkeleista on julkaistu myös muualla.
EU:n vesipolitiikan puitedirektiivin tärkeimmän ympäristötavoitteen mukaan kaikissa järvissä,
joissa, rannikkovesissä ja pohjavesissä on saavutettava hyvä ekologinen ja kemiallinen tila vuo-
teen 2015 mennessä. Direktiivin edellyttämistä käytännön töistä vastaavat Suomessa pääasiassa
alueelliset ympäristökeskukset. Direktiivin toimeenpanemiseksi kukin maa jaetaan vesienhoito-
alueisiin, jotka ovat suunnittelu- ja raportointiyksiköitä.?
Direktiivin toimeenpanossa on ongelmia kaikissa EU:n jäsenmaissa. Esimerkiksi vesimuodostu-
mien määrittelyyn, tyypittelyyn ja luokitteluun on vaikea löytää vertailukelpoisia arviointipe-
rusteita. Tyypittelyssä vesimuodostumat jaotellaan luontaisesti eri tyyppeihin sekä keinotekoi-
siin vesimuodostumiin. Luokittelussa puolestaan on kyse siitä, miten hyvä kunkin vesimuodos-
tuman tila on. Kriteerinä käytetään sitä, miten paljon ihmistoiminta on muuttanut vesimuodos-
tuman tilaa huonompaan suuntaan. Luokittelu- ja tyypittelykriteerit ovat kussakin maassa eri-
laisia ja niiden asettaminen on osoittautunut ongelmalliseksi.
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Tom Frisk and Jari Rauhala (eds.)
Nordic EU Water Framework Directive - seminar
Tampere Finland, October 25-26, 2004
Results and recommendations
A Nordic seminar was arranged, with the topic of implementation of the EU Water Framework
Directive (WFD) in the Nordic countries. The Baltic countries (Estonia, Latvia, Lithuania) joined
the EU in the beginning of May, 2004, and the implementation of the WFD is compulsory also
for them. The seminar was mainly financed by the Nordic Council of Ministers.
The seminar was kept in October 25-26, 2004. The responsible organization of the seminar was
Pirkanmaa Regional Environment Centre (PREC) working for the Ministry of the Environment
(and also for the Ministry of Agriculture and Forestry), acting in Tampere. PREC is responsible
for the implementation of the WFD in its own region.
The WFD is a framework directive which means that it mainly gives the goals but not the met-
hods how to achieve them.  Each country can decide about the practical implementations. Any-
how, good ecological and chemical status of all water bodies must be achieved by the end the
year 2015.
In the seminar, the problems of implementing the directive was discussed. The main emphasis
was on the juridical and administrative aspects of the implementation. In the implementation of
the directive there are very many different questions concerning the ecological definitions and
monitoring problems etc. This kind of issues were also considered to some extent.
In this volume main part of the contributions of the seminar are published. Some of them have
been published elsewhere. The recommendations of the seminar were written on the basis of
the two working groups which did their valuable work on the second afternoon of the seminar.
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Suomen ympäristö
1. Järvinen, Mika: Ympäristöystävä vai vapaamatkustaja? Suomen ympäristökeskus.
2. Saukkonen, Sari & Kenttämies, Kaarle (toim.): Metsätalouden vesistövaikutukset ja
niiden torjunta. METVE-projektin loppuraportti. Suomen ympäristökeskus.
3. Kosola, Marjaleena; Miettinen, Pauli & Laikari, Hannu: Ympäristötalous - ajankohtai-
sia tutkimus- ja kehittämistehtäviä. Suomen ympäristökeskus.
4. Riihimäki, Juha; Yrjänä, Timo & van der Meer, Olli: Lyhytaikaissäädön elinympäristövaikutus-
ten arviointimenetelmät. Suomen ympäristökeskus.
5. Blomster, Jaannika: Ravinnekuormituksen vaikutus rantavyöhykkeen leväyhteisöihin ja vai-
kutusten arvioinnissa käytetyt menetelmät. Suomen ympäristökeskus.
6. Soveri, Jouko & Peltonen Kimmo: Lumen ainepitoisuudet ja talviaikainen laskeuma
Suomessa vuosina 1976 –1993. Suomen ympäristökeskus.
7. Britschgi, Ritva: Pohjavesien suojelun  ja kiviaineshuollon yhteensovittaminen – esiselvitys
Vaasan seudulla. Suomen ympäristökeskus.
8. Hutka, Reijo; Laitinen, Timo; Holmberg, Maria; Maunula, Markku & Schultz, Titta:
Happamien sulfaattimaiden ionivirtausmalli (HAPSU). Suomen ympäristökeskus.
9. Hagan, Harri : Lähiökorjaamisen arkkitehtoniset vaikutukset. Ympäristöministeriö.
10. Kylä-Setälä, Annamaija & Assmuth, Timo: Suomen maaperän tila, kuormitus ja suojelu. Suo-
men ympäristökeskus.
11. Hyvärinen, Pekka; Vehanen, Teppo; Tigunov, Sergei; Mäki-Petäys, Aki &  Konttinen,Erja:
Kalojen vaellus Inarijärvestä Paatsjokeen. Suomen ympäristökeskus.
12. Palveluasumistyöryhmä: Palveluasumistyöryhmän muistio. Ympäristöministeriö.
13. Lepistö, Liisa & Pietiläinen, Olli-Pekka: Kasviplanktonin määrän ja koostumuksen
muutokset Lokassa, Porttipahdassa ja Kemijärvessä.  Suomen ympäristökeskus.
14. Kaukoniemi, Tapani & Tikkanen, Hannu: Kulttuurimaiseman kasvot, Nivalan Kotila. Ympäris-
töministeriö.
15. Korhonen, Pekka & Virtanen, Markku: Elohopean kertymisen kuvaaminen matemaattisella
mallilla – Arvio Kokemäenjoen keskiosan ruoppauksen vaikutuksesta vesistön elohopeatilan-
teeseen. Suomen ympäristökeskus.
16. Virkkala, Raimo: Metsien suojelualueverkon rakenne ja kehittämistarpeet – ekologinen lähesty-
mistapa. Suomen ympäristökeskus.
17. Tana, Jukka & Lehtinen, Karl-Johan: The aquatic environmental impact of pulping and bleach-
ing operations  – an overview. Suomen ympäristökeskus.
18. Nippala, Eero & Jaakkonen, Liisa: Asuinkerrostalojen kuntoarviot. Ympäristöministeriö.
19. Karjalainen, Heli; Seppälä, Satu & Walls, Mari: Ammoniumtypen merkitys kasviplanktontuo-
tantoa säätelevänä tekijänä –  esimerkkinä Kallavesi. Pohjois-Savon ympäristökeskus.
20. Lepistö, Liisa; Cronberg, Gertrud & Tikkanen, Toini: Records of some algal species,
Nordic Phytoplankton Workshop 7–10.6.1994. Suomen ympäristökeskus.
21. Pesonen, Reijo: Vuorovaikutteista suunnittelua Jyväskylän Kekkolassa.  Ympäristöministeriö.
22. Rouhiainen, Hanna: Rakentamisen ja kiinteistönmuodostuksen ohjaaminen haja-asutusalu-
eilla Vertaileva selvitys haja-asutuksesta Suomessa, Ruotsissa, Norjassa, Tanskassa, Saksassa ja
Englannissa. Ympäristöministeriö.
23. Heikkilä, Mikko;  Karppinen, Seppo & Santasalo, Tuomas: Suomalaisia kävelykeskustoja. Ym-
päristöministeriö.
24. Kiviranta, Samuel, Summala, Mika & Hänninen Pekka: Työpaikka-alueiden käytön
tehostaminen. Yhteenvetoraportti. Ympäristöministeriö.
25. Marttinen, Kari: Hallintosopimukset ympäristöpolitiikan ohjauskeinona.  Ympäristöministeriö.
26. Hammar, Taina; Huovila, Juhani; Lahti, Erkki; Manninen, Pertti; Oksman, Heikki; Punju, Pirjo
& Taipalinen, Irmeli: Pyydyksiä limoittavan Hyalotheca dissiliens -koristelevän runsastumisesta ja
ja sen syistä. Pohjois-Savon ympäristökeskus.
27. 5th Annual Report 1996, UN ECE Convention on Long-Range Transboundary Air Pollution,
International Co-operative Programme on Integrated Monitoring of Air Pollution Effects on
Ecosystems. Suomen ympäristökeskus.
28. Sojakka, Pekka:  Perifytonmenetelmien käyttökelpoisuus kalankasvatuksen vesistövaikutusten
arvioinnissa. Etelä-Savon ympäristökeskus.
29. Kuusamotyöryhmä: Kuusamon yhteismetsän vanhojen metsien luonnonarvojen säilyttämi-
nen ja yhteismetsän toiminnan turvaaminen. Ympäristöministeriö.
30. Vanhojen metsien suojelutyöryhmä: Vanhojen metsien suojelu Pohjois-Suomessa – Vanhojen
metsien suojelutyöryhmän osamietintö III. Ympäristöministeriö.
31. Pirinen, Auli; Salminen, Markku; Speeti, Tero: Asuinkerrostalon huoltokirja esimerkkikohtee-
seen. Ympäristöministeriö.
32. Pirinen, Auli; Salminen, Markku; Speeti, Tero: Asuintalon huoltokirjan laadinta. Ympäristömi-
nisteriö.
33. Mukherjee, Arun B: The use and release of silver in Finland. Suomen  ympäristökeskus.
34. Laine, Anne; Sutela, Tapio; Heikkinen, Kaisa; Karvonen, Keijo; Huhta, Arto; Muotka, Timo &
Lappalainen, Antti: Turvetuotannon vaikutukset koskikaloihin ja niiden elinympäristöön.
Pohjois-Pohjanmaan ympäristökeskus.
35. Savolainen, Mirja; Kaasinen, Aulis; Heikkinen, Kaisa; Ihme, Raimo; Kämä, Tarmo & Alasaarela,
Erkki: Turvetuotannon vesiensuojeluvaihtoehtojen tapauskohtainen vertailu. Pohjois-Pohjan-
maan ympäristökeskus.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .48 The Finnish Environment 792
36. Alanen, Jouni & Saastamoinen, Salla: Euroopan Unioniin tuotavat rakennustuotteet, vaati-
musten mukaisuuden osoittaminen. Ympäristöministeriö.
37. Pohjois-Suomen vanhojen metsien suojelun kompensaatiotyöryhmän mietintö. Ympäristö-
ministeriö.
38. Tanskanen, Juha-Heikki: Syntypaikkalajitteluun perustuvan yhdyskuntajätehuollon tarkaste-
lu. - jätevirrat, kustannukset ja päätökset. Suomen ympäristökeskus.
39. Malaska, Pentti; Luukkanen, Jyrki; Vehmas, Jarmo & Kaivo-oja, Jari: Ympäristöperusteinen
energiaverotus  Pohjoismaisia vertailuja ja suomalaisen keskustelun arviointia. Ympäristömi-
nisteriö.
40. Ilén, Pekka; Rautavuori, Leena & Salminen, Eero: Uukuniemen kirkonkylän kulttuurimaise-
man hoitosuunnitelma. Ympäristöministeriö.
41. Ympäristöministeriö: Kaavoitustoimen seuranta. Ympäristöministeriö.
42. Outila, Tarja: Keivitsan kaivoshanke – kaavoitusjärjestelmät ja luonnonsuojelu.  Ympäristömi-
nisteriö.
43. Lankinen, Markku: Asuntorakentamisen ennakointi – Määrästä laatuun. Ympäristöministeriö.
44. Tanskanen, Heikki; Walls, Mari; Maripuu, Lea & Tuhkanen, Tuula: Otsonoinnin ja otsoni/
vetyperoksidikäsittelyjen vaikutus metsäteollisuuden kuorimovesien ekotoksisuuteen. Poh-
jois-Savon ympäristökeskus.
45. Huttunen, Leena; Rönkä, Esa & Matinvesi, Jukka: Erilaisten viljely- ja lannoitustapojen vaiku-
tus pohjaveden laatuun – lysimetritutkimus karkealla hietamaalla. Suomen ympäristökeskus.
46. Paulus, Ilkka: Romaniväestön asuntotilanne 1990-luvun puolivälissä.  Ympäristöministeriö.
47. Monitoimijainen lähiöuudistus. Lähiötyöryhmän loppuraportti ja toimenpide-ehdotukset.
Ympäristöministeriö.
48. Tarkoma, Jari: Asumisoikeusasunnot- ja asukkaat. Tilastoselvitys vuosina 1992 ja 1993 valmistu-
neista asunnoista. Ympäristöministeriö.
49. Saarenheimo, Ulla &  von Hertzen, Heikki, S: Asunnottomuus väheni Suomessa. Määrätietoi-
nen työ tuo tuloksia. Ympäristöministeriö.
50. Myllymäki, Pauliina:  Radonin ja uraanin poisto kalliopohjavedestä.  Suomen ympäristökes-
kus.
51. Salo, Simo; Ekholm, Petri & Knuuttila, Seppo : A comparison of methods for nutrient source
appartionment in Nordic rivers.  Suomen ympäristökeskus.
52. Paukkunen, Marika & Vartia, Pauli: Selvitys ympäristövaikutusten arviointimenettelyn koke-
muksista 1994–95.Ympäristöministeriö.
53. Haimi, Jari & Salminen, Janne: Kemikaalien haittavaikutukset terrestrisessä ympäristössä –
tutkimus- ja testimenetelmien kehittäminen erityisesti suomalaiselle maaperälle. Suomen ym-
päristökeskus.
54. Rintala, Jari: Soranottoalueiden jälkihoito – pintarakennemateriaalit suojaverhouksessa. Suo-
men ympäristökeskus.
55. Britschgi, Ritva & Gustafsson, Juhani (toim.): Suomen luokitellut pohjavesialueet. Suomen
ympäristökeskus.
56. Heli Vuoksimaa: Lasipakkausten kierrätysjärjestelmät  ja niiden  kustannukset Suomessa -
keräysjärjestelmien kustannustehokkuusvertailu. Ympäristöministeriö.
57. Nysten, Taina & Hänninen, Tuija: Tiesuolan pohjavesihaittojen vaikutuksista ja torjuntakei-
noista. Suomen ympäristökeskus.
58. Marttunen, Mika; Hellsten, Seppo; Puro, Annukka; Huttula, Erkki; Nenonen, Marja-Leena,
Järvinen, Erkki; Salonen, Erno; Palomäki, Risto; Huru, Helge & Bergman, Tarja: Inarijärven tila,
käyttö ja niihin vaikuttavat tekijät. Lapin ympäristökeskus.
59. Kettunen, Aija: Kuntien ympäristöhallinnon asema ja tila; Faktaa ja käsityksiä. Ympäristömi-
nisteriö.
60. Uusien vuokrasuhteiden vuokrat. Tilastoselvitys vapaarahoitteisten vuokra-asuntojen uusista
vuokrasuhteista huhtikuussa 1996. Ympäristöministeriö.
61. Pehkonen, Pertti & Jansson, Jonna: Viheralan tutkimus- ja kehittämistyö. Tilannekatsaus. Ym-
päristöministeriö.
62. Söderman, Lundsten, Leinonen & Grönholm: Valtakunnallisen yöperhosseurannan 3. vuosi-
raportti.  3 Nocturna Annual Newsletter 1995. Suomen ympäristökeskus.
63. Rosenström, Ulla; Lehtonen, Markku & Muurman, Jarmo: Trends in the Finnish Environment
- Indicators for the 1997 OECD Environmental Performance Review of Finland. Ympäristömi-
nisteriö.
64. Haarni, Tuukka & Vartiainen, Perttu: Kaupunkiverkostoituminen Suomessa. Ympäristöminis-
teriö.
65. Nyman; Halmetoja; Pohtamaa ym: M/S Eiran öljyvahingon pitkäaikaisvaikutukset Merenkur-
kussa. Länsi-Suomen ympäristökeskus.
66. Sinisalmi, Tuomo (toim.): Vesivoimalaitosten  lyhytaikaissäädön vaikutustutkimukset. Poh-
jois-Pohjanmaan ympäristökeskus.
67. Kananoja, Tapio: Kymen läänin kallioperän suojelu- ja opetuskohteita. Ympäristöministeriö.
68. Keppo, Eeva: Vaasan läänin kulttuuriympäristöohjelma.
69. Hyvärinen, Veli (toim.): Hydrologinen vuosikirja 1993.  Hydrological yearbook 1993. Suomen
ympäristökeskus.
70. Savolainen, Matti: Omakotitalojen kustannuslaskentajärjestelmä. Ympäristöministeriö.
71. Nysten, Taina; Suokko, Tuulikki & Tarvainen, Timo: Ympäristögeologian sovelluksia
GTK – SYKE ympäristötutkimusseminaari 1.10.1996. Suomen ympäristökeskus.
72. Kemppainen, Eija: Suomen uhanalaiset lajit. Ketonukki (Androsace septentrionalis). Suomen
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ympäristökeskus.
73. Halonen, Pekka; Tuukki, Eeva; Puolasmaa, Arto & Kaipiainen, Heidi: Suomen uhanalaisia
lajeja: Pohjanhyytelöjäkälä (Collema curtisporum) Lännenhyytelöjäkälä (Collema nigrescens) Risa-
hyytelöjäkälä (Collema multipartitum). Suomen ympäristökeskus.
74. Kemppainen, Eija & Karling, Marita: Suomen uhanalaisia lajeja: Koirankieli (Cynoglossum offici-
nale). Suomen ympäristökeskus.
75. Kosonen, Lasse; Kaipiainen, Heidi & Kemppainen, Eija: Suomen uhanalaiset lajit
Mäkiorvokki (Viola collina). Suomen ympäristökeskus.
76. Pykälä, Juha & Vuorinen Soili: Suomen uhanalaiset lajit. Punavalkku (Cephalanthera rubra).
Suomen ympäristökeskus.
77. Pykälä, Juha & Vuorinen Soili: Suomen uhanalaisia lajeja: Vuorikuisma (Hypericum montanum).
Suomen ympäristökeskus.
78. Kaipiainen, Heidi; Kemppainen, Eija & Bonn; Thomas: Suomen uhanalaisia lajeja:
Tähkähelmikkä (Melica ciliata). Hotade arter i Finland: Grusslok (Melica ciliata). Suomen ympä-
ristökeskus.
79. Joensuu, Ilona; Vuori, Kari-Matti & Nieminen, Mari: Vesistörakentamisen ja lyhytaikaissään-
nöstelyn vaikutus Perhonjoen koskien eliöyhteisöihin. Keski-Pohjanmaan ympäristökeskus.
80. Hassi, Laura: Ihanteita ja ohjausvälineitä - asumisen tuen kohdentuminen vuonna 1993. Ym-
päristöministeriö.
81. Grönroos, Juha; Rekolainen, Seppo & Nikander, Antero: Maatalouden ympäristötuen toimen-
piteiden toteutuminen v. 1995. Suomen ympäristökeskus.
82. Leskelä, Ari & Hudd, Richard: Kyrönjoen lohi- ja meritaimenistutusten tuloksellisuus Carlin-
merkintöjen perusteella. Länsi-Suomen ympäristökeskus.
83. Hudd, Richard; Kjellman, Jakob & Leskelä, Ari: Kyröjoen suiston poikastuotanto ja kalakannat.
Länsi-Suomen ympäristökeskus.
84. Markat ja maankäyttö. Kaavatalouden näkökohtia päättäjille. Ympäristöministeriö.
85. Uuskallio, Irma: National overview on distressed urban areas in Finland. Ympäristöministeriö.
86. Peltola, Taru: Yritysten muuttuva toimintaympäristö hallinnon haasteena. Hämeen ympäris-
tökeskuksen pk-yritysprojektin loppuraportti. Hämeen ympäristökeskus.
87. Luostarinen, Matti; Yli-Viikari, Anja (toim.): Maaseudun kulttuurimaisemat. Suomen ympä-
ristökeskus, Maatalouden tutkimuskeskus.
88. Airamo, Raimo & Permanto, Timo: Yleiskaavoitus ja vaikutusten arviointi. Esimerkkinä Lah-
den yleiskaavoitus 1946 - 1996. Ympäristöministeriö.
89. Seppälä, Jyri & Jouttijärvi, Timo (toim.): Metsäteollisuus ja ympäristö. Suomen ympäristökes-
kus.
90. Jokioisten kulttuuriympäristöohjelma. Ympäristöministeriö.
91. Kilpailuttaminen valtion tukemassa asuntotuotannossa. Työryhmän mietintö. Ympäristömi-
nisteriö.
92. Malaska, Pentti; Luukkanen, Jyrki; Vehmas, Jarmo & Kaivo-oja, Jari: Environment – Based
Energy Taxation in the Nordic Countries.  Comparisons by Energy Source and a Review of the
Finnish Discussion. Ympäristöministeriö.
93. Muuttuva ihminen – muuttuva asunto. Ympäristöministeriö.
94. Jauhiainen, Tapani; Vuorinen, Heikki; Heinonen-Guzejev, Marja & Paikkala, Sirkka-Liisa: Ym-
päristömelun vaikutukset. Ympäristöministeriö.
95. Lind, Tuula  & Pietala, Jorma: Kotipalveluja käyttävien vanhusten kauppamatkat Lahdessa.
Ympäristöministeriö.
96. The Finnish Background Report for the EC Documentation of  Best  Available Techniques for
Pulp and Paper Industry. Ympäristöministeriö.
97. Alanen, Tommi & Ratia, Pasi: Asuntorakentamisen työllisyysvaikutukset. Ympäristöministeriö.
98. Pitkäjärvi, Jyrki: Geenitekniikalla muunnettujen mikro-organismien ympäristövaikutukset.
Suomen ympäristökeskus.
99. Viinikainen, Tytti: Yhteiskuntatieteellinen ympäristötutkimus Suomessa. Katsaus tutkimus-
aloihin ja kirjallisuuteen. Suomen ympäristökeskus.
100. Pietiläinen, Olli-Pekka & Pirinen, Marja: Typpi- ja fosforikuormituksen vaikutus perifytonon
kasvuun Kymijoella. Suomen ympäristökeskus.
101. Maataloudesta peräisin olevien nitraattien vesiin pääsyn rajoittamista koskeva valtioneuvoston
päätösehdotus. – Työryhmän mietintö. Ympäristöministeriö.
102. Suurmyymälätyöryhmän mietintö. Ympäristöministeriö.
103. Kilpi, Mikael & Asanti, Timo (toim.): Saaristolinnuston suojelun nykytila Suomen rannikoilla.
Suomen ympäristökeskus.
104. Björklöf, Katarina: Merkkigeenien käyttö geeniteknisesti muunnettujen mikro-organismien
seurantaan ympäristössä. Suomen ympäristökeskus.
105. Filatov & Heinonen: Results of the Finnish-Russian Joint Study of the Lakes Onega, Ladoga
and Saimaa Conducted in the Summer of 1990. Suomen ympäristökeskus.
106. Hukkanen, Tiina: Puutaloprojekti. Ympäristöministeriö
107. Paldanius, Jari: Vuorovaikutteisen suunnittelun kokemuksia Suomessa. Ympäristöministeriö.
108. Biodiversiteettityöryhmä: Ympäristöministeriön toimintaohjelma luonnon monimuotoisuu-
den säilyttämiseksi. Ympäristöministeriö.
109. Lahti, Pekka; Heinonen, Sirkka; Koski, Kimmo & Tolsa, Heimo: Kestävä kehitys aluerakentees-
sa. Kansainvälisiä näkemyksiä, suomalainen sovellus. Ympäristöministeriö.
110. Water and Wastewater  Management in Finland and Fifteen Other European Countries. Ympä-
ristöministeriö.
111. Luontokoulutyöryhmä: Luontokoulutoiminta. Palvelut. Kehittämisideat. Verkostot.  Ympä-
ristöministeriö.
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112. Sipilä, Kaija: Luonto- ja leirikoulutominta osana maaseudun kehittämistä. Ympäristöministe-
riö.
113. Itämeren tila. Ympäristöministeriö.
114. Siikanen, Antti: Kotitalous ja asumismenot.  Selvitys lama-ajan asumismenoista. Ympäristömi-
nisteriö.
115. Äystö, Virpi: Rehevien järvien kunnostusten arviointi. Suomen ympäristökeskus.
116. Kleemola, Sirpa & Forsius, Martin: 6th Annual Report 1997.  UN ECE Convention on Long-
Range Transboundary Air Pollution, International Co-operative Programme on Integrated
Monitoring of Air Pollution Effects on Ecosystems. Suomen ympäristökeskus.
117. Marttunen, Mika & Kylmälä, Petri: Kalakantojen hoitomalli Inarijärven kalaistutusten vaiku-
tusten arvioinnissa. Suomen ympäristökeskus.
118. Viirikorpi, Paavo: Eteneekö lähiöuudistus? Paikallisten lähiöprojektien käynnistämisvaiheen
arviointi. Ympäristöministeriö.
119. Mäkinen, Risto: Remonttiohjelma 1992 - 1996. – Korjausrakentamisen tutkimus- ja kehityspro-
jektien tulokset. Ympäristöministeriö.
120. Mähönen, Outi & Joki-Heiskala, Päivi: (toim.) AMAP-Arktisen  ympäristön tila ja Suomen
Lappi. Suomen ympäristökeskus.
121. Lehtoranta, Jouni: Ravinteet Itäisen Suomenlahden pintasedimentissä. Suomen ympäristö-
keskus.
122. Åkerblom, Satu: Erityisasuminen. Katsaus Ruotsin vanhusten asumiseen 1980- ja 1990-luvuilla.
Ympäristöministeriö.
123. Seppälä, Jyri: Decision analysis as a tool for life cycle impact assessment. Suomen ympäristökes-
kus.
124. Lindholm, Tapio; Heikkilä, Raimo & Heikkilä, Marjo (eds.):Ecosystems, fauna and flora of the
Finnish-Russian Nature Reserve Friendship. Suomen ympäristökeskus.
125. Malkki, Sirkka; Heinonen-Tanski, Helvi & Jantunen, Paula: Ympärivuotisten kompostikäymä-
löiden toimintavarmuus ja häiriöiden kartoitus.  Ympäristöministeriö.
126. Peuhkuri, Timo: Ympäristövaikutusten arviointi energia-alan ohjelmavalmistelussa. Tapaus-
tutkimus hallituksen energiansäästöohjelman valmisteluprosessista. Suomen ympäristökeskus.
127. Kankaanpään kulttuuriympäristöohjelma.Ympäristöministeriö.
128. Kananoja, Tapio: Turun ja Porin läänin kallioperän suojelu- ja opetuskohteita. Ympäristöminis-
teriö.
129. Kaavoitustoimen seuranta 1996. Ympäristöministeriö.
130. Asumistuesta itselliseen asumiseen  vai toimeentulotukeen?  I osaraportti. Ympäristöministe-
riö.
131. Melanen, Matti & Ekqvist, Marko (toim.): Suomen ilmanpäästöt ja niiden skenaariot (SIPS-
projekti) Tietojärjestelmän tietopohja ja alustavia tuloksia. Suomen ympäristökeskus.
132. Nikulainen, Virpi & Pyy, Outi: Huoltoasemien maaperän kunnostus. Suomen ympäristökes-
kus.
133. Isaksson, Kaj: Korjausrakentaminen asunto-osakeyhtiöissä ja aravavuokrataloissa. Ympäristö-
ministeriö.
134. Larjavaara, Ilmari: Asuntojen yksityistäminen Pietarissa. Ympäristöministeriö.
135. Liukkonen, Matti: Asukkaat asumisoikeusasuntojen suunnittelussa. Ympäristöministeriö.
136. Koski, Kimmo & Lahti, Pekka: Kaupan suuryksiköt ja kunnallistalous – Herkkyysanalyysi.
Ympäristöministeriö.
137. Suomen biologista monimuotoisuutta koskeva kansallinen toimintaohjelma 1997 - 2005. .Ym-
päristöministeriö.
138. Karvinen, Päivi: Kansalaisten kokemuksia YVA-menettelyyn osallistumisesta. Ympäristöminis-
teriö.
139. Kiviniemi, Markku & Sulankivi, Kristiina: Talonrakentamisen ja kiinteistönhoidon laatujärjes-
telmien tilanneselvitys. Ympäristöministeriö.
140. Seppälä, Timo: Torjunta-aineiden käyttäytyminen Suomen ympäristöoloissa.  Suomen ympä-
ristökeskus.
141. Mujunen, Satu-Pia; Teppola, Pekka & Minkkinen, Pentti: Metsäteollisuuden aktiivilietelaitos-
ten toiminnan monimuuttujainen seuranta ja mallintaminen. Kaakkois-Suomen ympäristö-
keskus.
142. Teollisuuslaitoksen ympäristömelu. Ympäristöministeriö.
143. Ilmansuojelun neuvottelukunta: Ilmansuojelututkimuksen kehittämisohjelma 2001. Ympäris-
töministeriö.
144. Hudd, Richard & Kålax, Pia: 0+ kalanpoikasten esiintyminen ja 0+ kalanpoikasten esiintymis-
biotoopit Kyrönjoen alaosalla. Länsi-Suomen ympäristökeskus.
Rautio, Mika: Ympäristönsuojelun hallinnollis-oikeudellinen ohjaus kemiallisen metsäteolli-
suuden vesiensuojelussa. Suomen ympäristökeskus.
145. Rautio, Mika: Ympäristönsuojelun hallinnollis-oikeudellinen ohjaus kemiallisen metsäteolli-
suuden vesiensuojelussa. Suomen ympäristökeskus.
146. Kultturiympäristön hoito-ohjelma  1997-98. Etelä-Savo ja Häme.  Etelä-Savon ympäristökes-
kus.
147. Koskiaho, Kristiina (toim.): Eheyttävän suunnittelun haasteet.  Neuvottelupäivät ympäristö-
ministeriössä 1997. Ympäristöministeriö.
148. Vehmas, Jarmo; Malaska, Pentti; Luukkanen, Jyrki & Kaivo-oja, Jari: Ympäristöpoliittiset  ohja-
uskeinot uusiutuvien energialähteiden käytön edistämisessä. Ympäristöministeriö.
149. OECD arvioi maamme ympäristöpolitiikkaa. Yhteenveto arvioinnin päätelmistä ja suosituksis-
ta. Ympäristöministeriö.
150. Environmental Policies in Finland. Background papers for the OECD Environmental Perfor-
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mance Review of Finland 1997. Ympäristöministeriö.
151. Tanskanen, Juha-Heikki: Valtakunnallisten yhdyskuntajätteen hyödyntämistavoitteiden saa-
vutettavuus Päijät-Hämeessä. Suomen ympäristökeskus.
152. Vanhojen metsien suojelutyöryhmä: Vanhojen metsien suojelu Pohjois-Suomessa. Vanhojen
metsien suojelutyöryhmän osamietintö III, osa II karttaliitteet. Suomen ympäristökeskus.
153. Riihimäki, Juha & Hellsten, Seppo: Konnivesi-Ruotsalaisen säännöstelyn  vaikutukset ranta-
vyöhykkeessä. Suomen ympäristökeskus.
154. Natura 2000 -ehdotuksesta annetut lausunnot. Yhteenvedot ministeriöide, asijantuntijataho-
jen sekä järjestöjen ja edunvalvontatahojen  lausunnoista. Ympäristöministeriö.
155. Kokko, Kai: Ympäristövaikutusten selvittäminen  seutu- ja yleiskaavoituksessa – o ikeudellises-
tanäkökulmasta. Ympäristöministeriö.
156. Räihä, Ulla: Alavuden kulttuuriympäristön hoito. Ympäristöministeriö.
157. Rönkä, Kimmo; Halomo, Jyrki; Huhdanmäki, Aimo; Teerimo, Seppo; Terho,Juha & Tolsa,Heimo:
Hissi vanhaan kerrostaloon. Taloudellinen kannattavuus, sosiaalinen tarpeellisuus sekä hallin-
nolliset ja taloudelliset edellytykset. Ympäristöministeriö.
158. Leskelä, Ari; Hudd, Richard; Kålax, Pia & Kjellman, Jakob: Kevätkutuisten kalalajien lisäänty-
minen Lappsundinjoella 1990–96. Länsi-Suomen ympäristökeskus.
159. Hyvärinen, Marketta: Ympäristövaikutusten arvioinnin kehittäminen metsätalouteen liitty-
vässä suunnittelussa – esimerkkisuunnitelmien tarkastelu. Pohjois-Pohjanmaan ympäristökes-
kus.
160. Marttunen, Mika: Vesisuojelun tavoitteet vuoteen 2005. Vaihtoehtoisten kuormitustavoittei-
den vaikutukset sisävesissä. Suomen ympäristökeskus.
161. Melanen, Matti (toim.): Jätealan tutkimuksen puiteohjelma 1998 –2002. Suomen ympäristökes-
kus.
162. Ympäristön seurannan strategia. Ympäristöministeriö.
163. Tamminen, Pertti; Pakarinen, Kimmo; Lintilä, Janne & Salmela, Arto: Kunnan nettotulot ker-
rostalo-, rivitalo- ja omakotialueilla.Tutkimuskohteena Tampere.  Ympäristöministeriö.
164. Saarikoski, Heli: Ympäristövaikutusten arviointi jätehuollon strategisessa suunnittelussa. Suo-
men ympäristökeskus.
165. Andersson, Harri: Lounais-Suomen saaristo -  valtakunnallisen alueidenkäyttötavoitteiden
näkökulmasta. Ympäristöministeriö.
166. Andersson, Harri: Sydvästra Finlands skärgård - med tanke på de riksomfattande målen för
markanvändning. Ympäristöministeriö.
167. Nippala, Eero; Nuuttila, Harri & Rintanen, Risto: Asuinrakennusten perusparannustarpeen
vaihtoehtoja 1996–2005. Ympäristöministeriö.
168. Wahlberg, Niklas: Suomen uhanalaisia lajeja: tummaverkkoperhonen (Melitaea diamina). Suo-
men ympäristökeskus.
169. Kuussaari, Mikko; Pöyry, Juha; Savolainen, Markku & Paukkunen, Juho: Suomen uhanalaisia
lajeja: lehtohopeatäplä (Clossiana titania). Suomen ympäristökeskus.
170. Lindström, Marianne (ed.): Water Legislation in Selected Countries - a Comparative Study for
South African Water Law Review. Suomen ympäristökeskus.
171. Mäkinen, Risto: Rakentamisen vastuut ja laatu. Selvitysmiehen raportti. Ympäristöministeriö.
172. Nurmi, Paula: Eräiden Suomen järvien pohjaeläimistö. Valtakunnallisen seurannan tulokset
1989 - 1992. Suomen ympäristökeskus.
173. Haverinen, Kalervo & Lempinen, Petri: Omin avuin, valtion varoin. Opiskelija-asuntojärjestel-
mä Suomessa. Ympäristöministeriö.
174. Vaitomaa, Jaana: Sinilevien ja niiden tuottamien maksatoksiinien käyttäytyminen imeytykses-
sä.  Kokeita harju- ja sedimenttipatsailla. Suomen ympäristökeskus.
175. Porvari, Petri & Verta, Matti: Elohopea ja metyylielohopea tekoaltaissa ja Kemijoen vesistössä.
Suomen ympäristökeskus.
176. Hyvärinen, Veli (toim.) Hydrologinen vuosikirja 1994. Hydrological Yearbook 1994.Suomen
ympäristökeskus.
177. Suomen tekemät kansainväliset ympäristösopimukset. Ympäristöministeriö.
178. Helin, Juha: Turvetuotantovelvoitteita koskevat vesituomioistuinten lupapäätökset. Suomen
ympäristökeskus.
179. Soveri, Jouko; Peltonen, Kimmo & Järvinen, Olli: Laskeuma Helsingin seudulla lumesta mää-
ritettynä talvikaudella 1995 - 1996. Suomen ympäristökeskus.
180. Vesala, Riitta: Näkökulmia asemakaavaselostuksen uudistamiseen. Ympäristöministeriö.
181. Kujala-Räty, Katariina; Hiisvirta, Leena; Kaukonen, Marke; Liponkoski, Markku & Sipilä, Anni-
ka: Talousveden laatu Suomessa vuonna 1996. Sosiaali- ja terveysministeriö, maa- ja metsäta-
lousministeriö, ympäristöministeriö ja Suomen ympäristökeskus.
182. Rusanen, Pekka; Mikkola-Roos, Markku & Asanti, Timo: Merimetso Phalacrocorax carbo - Musta
viikinki. Merimetson kannan kehitys ja siihen vaikuttavat tekijät Itämeren piirissä ja Euroopas-
sa. Suomen ympäristökeskus.
183. Haukkasalo, Hannu: Kuntarakenne - yleiskaava Nurmijärvi. Ympäristöministeriö.
184. Ostamo, Eira & Hilden, Mikael: YVA-yhteysviranomaisten lausuntojen laatu - ympäristövaiku-
tusten arviointimenettelyt 1994 - 1997. Ympäristöministeriö.
185. Lehtonen, Elina & Kangasjärvi, Jaakko: Biotekniikan riskit? Siirtogeenisten kasvien ympäristö-
riskit Suomen oloissa. Suomen ympäristökeskus.
186. Heikkilä, Mikko, Karppinen, Seppo & Santasalo, Tuomas: Parempi kaupunkikeskusta - seitse-
män kaupunkikeskustan kehittäminen.  Ympäristöministeriö.
187. Lankinen, Markku: Lähiöt muuttuvat ja erilaistuvat - 36 lähiön tilastollinen seuranta 1980 -
95.Ympäristöministeriö.
188. Räike, Antti & Pietiläinen, Olli-Pekka: Typpikuormituksen vaikutus Lohjanjärven ja sen ala-
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puolisen vesialueen tilaan. Suomen ympäristökeskus.
189. Pietiläinen, Olli-Pekka & Niinioja, Riitta: Typpi ja fosfori Pyhäselän rehevöitymisen säätelijöi-
nä. Suomen ympäristökeskus.
190. Jauho, Mikko &  Allt, Anu: Kokemuksia laitosten muuttamisesta asuinkäyttöön. Ympäristömi-
nisteriö.
191. Mustonen, Tuija: Mäntyharjun kulttuuriympäristöohjelma. Etelä-Savon ympäristökeskus.
192. Kylä-Setälä Annamaija: Maaperänsuojelun toteutuminen alueellisella tasolla - esimerkkinä Sa-
takunta. Suomen ympäristökeskus.
193. Lonka Harriet: Öljy- ja kemikaalivahinkojen torjuntavalmiuden tilan selvitys ympäristövahin-
kojen torjunnan näkökulmasta. Suomen ympäristökeskus.
194. Niemi, M.; Kulmala, A.; Vanhala, P.; Kulokoski, V. & Esala, M.: Orgaanisten jäteaineiden vaiku-
tukset maaperän mikrobistoon ja kasvien typensaantiin. Suomen ympäristökeskus.
195. Lehtinen; Tana; Mattsson; Engström; Nakari; Ahtiainen & Lagus: Happikemikaalien käyttöön
perustuvan massanvalkaisun ympäristövaikutuksia. Suomen ympäristökeskus.
196. Liikanen, Anu: Torjunta-aineiden käyttäytyminen ilmakehässä - lähteet, kulkeutuminen ja
poistumismekanismit. Suomen ympäristökeskus.
197. Ahonen, Ilpo, Jalkanen, Aija & Vähäsöyrinki, Asko: Työntekijöiden kemikaalialtistuminen
saastuneiden maa-alueiden kunnostuksessa. Suomen ympäristökeskus.
198. Lukin, Markus: Kestävä tuote- ja kulutuspolitiikka - kansainväliset lähtökohdat, kansallinen
sisältö ja kaupan näkökulma. Ympäristöministeriö.
199. Honkatukia, Juha: Ympäristöverot ja työllisyys. Katsaus tutkimustuloksiin ja toimenpiteisiin
Pohjoismaissa ja Hollannissa. Ympäristöministeriö.
200. Tulonen, Annu: Asikkalan kulttuuriympäristöohjelma. Ympäristöministeriö.
201. Hilden, M.; Tahvonen, O & Valsta, L.: Natura 2000-verkoston vaikutusten arviointi. Suomen
ympäristökeskus.
202. Vaajasaari, Kati; Dahlbo, Helena; Joutti, Anneli; Schultz, Eija; Ahtiainen, Jukka; Nakari, Tarja;
Pönni, Seppo &  Nevalainen, Jukka: Liukoisuus- ja biotestit jätteiden kaatopaikkakelpoisuu-
den määrittämisessä. Loppuraportti. Pirkanmaan ympäristökeskus.
203. Helminen, H.; Häkkilä, K.; Keränen, M.; Koponen, J.; Laihanen, P. & Ylinen, H.: Turun edus-
tan virtaus- ja vedenlaatumalli. Lounais-Suomen ympäristökeskus.
204. Ollila, Markku (toim.): Vesistöjen käyttöön liittyvä taloudellinen varallisuus. Suomen ympäris-
tökeskus.
205. Otterström, Tomas, Gynther, Lea & Laurikka, Harri: Ympäristökustannusten arviointimenetel-
mät. Ympäristöministeriö.
206. Grönroos, Juha; Nikander, Antero; Syri, Sanna; Rekolainen, Seppo & Ekqvist, Marko: Maata-
louden ammoniakkipäästöt. Suomen ympäristökeskus.
207. Liike- ja palvelurakennusten kuntoarvio. Ympäristöministeriö.
208. Hirvonen, Jukka: Toimivatko tulorajat. Tilastollista perustietoa aravatulorajojen toimivuudes-
ta. Ympäristöministeriö.
209. Huttula, Timo: Present state and future fate of Lake Vörtsjärv. Results from Finnish - Estonian
joint project in 1993 - 1997. Pirkanmaan ympäristökeskus.
210. Ongelmia asunnottomuuden vähentämisessä. Toimenpide-ehdotuksia tilanteen parantami-
seksi. Ympäristöministeriö.
211. Leppävuori, Keijo; Lehtinen, Ilkka; Aho, Timo & Lampinen, Veikko: Kiinteistöjen ylläpidon
kustannusindeksi 1995 = 100. Ympäristöministeriö.
212. Siistonen, Pasi: Kaavin kulttuuriympäristöohjelma. Ympäristöministeriö.
213. Mattinen, Maire (toim.): Olavinlinna. Maisema ja monumentti.Ympäristöministeriö.
214. Saarela, Jouko; Kink, Hella; Karise, Vello; Kokkonen, Teemu; Hepojoki, Antti & Kotola, Jyrki
(eds): Environmental impact of the former military base in the Pakri Peninsula, Estonia. Suo-
men ympäristökeskus.
215. Jätealan seurantajärjestelmä. Jäteseurantaprojektin loppuraportti. Suomen ympäristökeskus.
216. Juutinen, Artti & Mäenpää, Ilpo: Metallijätteiden kierrätyksen talous - ja ympäristövaikutuk-
set. Ympäristöministeriö.
217. 7th Annual Report 1998. UN ECE Convention on Long-Range Transboundary Air Pollution.
International Cooperative Programme on Integrated Monitoring of Air Pollution Effects on
Ecosystems. Suomen ympäristökeskus.
218. Forsius, M.; Guardans, R.; Jenkins, A.; Lundin, L. & Nielsen, K.E. (eds): Integrated Monitoring:
Environmental Assessment through Model and Empirical Analysis. Suomen ympäristökeskus.
219. Karjalainen, Anneli; Taipale, Lauri & Syri, Sanna: Happamoitumistoimikunnan mietintö. Ym-
päristöministeriö.
220. Saarinen, K.; Jouttijärvi T. & Forsius K.: Monitoring and control of emissions in pulp and paper
industry in Finland. Suomen ympäristökeskus.
221. Teeriaho, Jari: Ehdotus luonnon monimuotoisuuden indikaattoreiksi kunnille. Suomen ym-
päristökeskus.
222. Laukkanen, Tuula: Sosiaalisen vuokra-asumisen asukasvalinta. Ympäristöministeriö.
223. Vehmas, Jarmo; Petäjä, Jouko; Kaivo-oja, Jari; Malaska, Pentti & Luukkanen Jyrki: Ilmastopoli-
tiikka ja Suomi. Kansainvälisiä näkökohtia sekä kansallisia  sähköntuotannon ja -kulutuksen
skenaarioita. Ympäristöministeriö.
224. Soluasuminen ja opiskelija-asuntojen perusparantaminen. Ympäristöministeriö.
225. Mannermaa, Mika: Megatrendejä ja skenaarioita valtakunnallisen alueiden käytön perustaksi.
Ympäristöministeriö.
226. Vesiensuojelun tavoitteet vuoteen 2005.  Målen för skydd av vattnen fram till år 2005. Ympäris-
töministeriö.
227. Markkanen, Tuula: Selvitys saastuneiden maamassojen alueellisesta käsittelystä eteläisessä Suo-
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messa. Suomen ympäristökeskus.
228. Rantala, Pirjo-Riitta; Nevalainen, Jukka & Jokela, Petri: Metsäteollisuuslietteiden kuivatusme-
netelmiä. Pirkanmaan ympäristökeskus.
229. Koverola, Hannu: Rakennetun ympäristön indikaattorit. Ympäristöministeriö.
230. Huolman, Ilpo: Pihlajaveden tila ja suojelun lähtökohdat. Life Pihlajsvesi -projekti. Etelä-
Savon ympäristökeskus.
231. Sommarlund, H.; Pekkarinen, M.; Kansanen, P.; Vahtera, H. & Väisänen, T.: Savipeittomenetel-
män soveltuvuus Tuusulanjärven sedimentin kunnostukseen. Uudenmaan ympäristökeskus.
232. Rakennusten energiatodistus. Loppuraportti. Ympäristöministeriö.
233. Häikiö, Martti; Laitinen, Jyrki; Lakso, Esko & Lehtinen, Antti: Laskeutusaltaiden käyttökelpoi-
suus viljelyalueiden vesiensuojelussa. Suomen ympäristökeskus.
234. Yakovlev, Valery, A.: Acidity of small lakes in Finnish Lapland - based on aquatic macroinver-
tebrate studies in 1993 - 1995. Lapin ympäristökeskus.
235. Larjavaava, Ilmari: Asuntojen hallinnon muutos Venäjällä. Ympäristöministeriö.
236. Lintunen, Petri; Hytönen, Mervi; Ikonen, Kirsi; Kivimäki, Sari: Laatokan pohjoisrannikon
kulttuuriympäristö. Suomalainen kulttuuriperintö Laatokan luoteis- ja pohjoisrannan maise-
missa. “Teksti myös venäjäksi”.Suomen ympäristökeskus.
237. Tiuri, Ulpu & Huovila, Pekka: & Miljöö 2000. Teknologiakilpailu ja koerakentaminen. Tulokset
ja johtopäätökset. Ympärstöministeriö.
238. Antila, Raimo: Kunnostuksen yleissuunnitelmat ja kunnostusratkaisut Hattulan käytöstä pois-
tetuille kaatopaikoille. Hämeen ympäristökeskus.
239. Grönroos, Juha; Rekolainen, Seppo; Palva, Reetta; Granlund, Kirsti; Bärlund, Ilona; Nikander,
Antero & Laine, Yki: Maatalouden ympäristötuki. Toimenpiteiden toteutuminen ja vaikutuk-
set 1995-1997. Suomen ympäristökeskus.
240. YVA-lainsäädännön tarkistamistyöryhmän mietintö. Ympäristöministeriö.
241. Survo, Kyösti & Hänninen, Otto: Altistuminen ympäristömelulle Suomessa. Esiselvitys. Poh-
jois-Savon ympäristökeskus.
242. Hassi, Laura: Korkotuki ylivelkaantuneiden asumisen tukena. Ympäristöministeriö.
243. Vartiainen, Perttu: Itämeren alueen kaupunkiverkoston kuvausjärjestelmä. Ympäristöministe-
riö.
244. Lehto, Mervi: Tekniikkaa ikä kaikki. Käyttäjän käsitys asumisen automaatiosta. Ympäristömi-
nisteriö.
245. Nevalainen, Jukka; Dahlbo, Helena: Suolakyllästämöalueen maaperän saastuneisuuden selvit-
täminen ja kunnostaminen. Pirkanmaan ympäristökeskus.
246. Assesment of the competence and suitability of the Finnish Environment Institute Laboratory
- as national environment al reference laboratory. Ympäristöministeriö.
247. Turkki, Hanna; Joensuu, Elina, Kirkkala, Teija; Lavinto, Ari; Mäkinen, Seppo & Siitonen, Mik-
ko: Järviluonnon vaaliminen. Pomarkun / Siikaisten Valkjärven esimerkki. Lounais-Suomen
ympäristökeskus.
248. Maaperänsuojelun tavoitteet. Maaperänsuojelun tavoitetyöryhmän mietintö. Ympäristömi-
nisteriö.
249. Mujunen, Satu-Pia; Linderborg, Irma; Hirvikallio, Hilkka; Minkkinen, Pentti & Wirkkala,
Riitta-Sisko: Adenosiinitrifosfaatin (ATP) soveltuvuus seurantaparametriksi sellu- ja paperi-
tehtaiden biologisessa jäteveden puhdistuksessa. Kaakkois-Suomen ympäristökeskus.
250. Perttula, Heli: Puurijärven tila ja lintuveden kunnostusperiaatteet. Lounais-Suomen ympäris-
tökeskus.
251. Rikkidioksidi- ja typenoksidipäästöjen vähentämismahdollisuudet. Ympäristöministeriö.
252. Koivusaari, Juhani; Koskenniemi, Esa; Latvala, Jyrki; Lax, Hans-Göran; Rautio, Liisa Marja;
Teppo, Anssi & Julkunen, Martin: Kyröjoen tila ja vesistötöiden vaikutukset 1986 - 1995. Länsi-
Suomen ympäristökeskus.
253. Pietiläinen, Olli-Pekka; Ristimella, Tero & Itkonen, Juhani: Typpi ja fosfori Kemijoen perifyton-
tuotannon säätelijöinä. Ympäristöministeriö
254. Hallituksen kestävän kehityksen ohjelma. Valtioneuvoston periaatepäätös ekologisen kestä-
vyyden edistämisestä. Ympäristöministeriö.
255. Koski, Kimmo; Ritakallio, Veli-Matti; Huhdanmäki, Aimo & Vuorenhela, Turo: Myymäläver-
kon muutosten sosiaaliset ja sosiaalitoimeen kohdistuvat vaikutukset. Ympäristöministeriö.
256. Vehanen, Teppo; Marttunen, Mika; Tervo, Hannu; Kylmälä, Petri & Hyvärinen, Pekka: Oulujär-
ven kalatalouden monitavoitteinen kehittäminen. Suomen ympäristökeskus.
257. Hoffrén, Jukka: Materiaalivirtatilinpito luonnonvarojen kokonaiskulutuksen seurantavälinee-
nä. Ympäristöministeriö.
258. Tanninen, Timo & Hirvonen, Jukka: Asumistuen leikkauksista tuen vaikuttavuuden arvioin-
tiin. Asumistuen leikkausten kohdentuminen, asumistilanteen muutokset ja leikkausten vai-
kutus toimeentulotukeen vuosina 1995 - 96. Ympäristöministeriö.
259. Heikkilä, Mika: Hyrynsalmen kulttuuriympäristöohjelma. Ympäristöministeriö.
260. Valtakunnallinen jätesuunnitelma vuoteen 2005. Ympäristöministeriö.
261. Regeringens program för en hållbar utveckling. Statsrådets principbeslut om främjande av
ekologisk hållbarhet. Ympäristöministeriö.
262. Hissit ja poistumistiet vanhoissa kerrostaloissa. Ympäristöministeriö.
263. Heiskanen, Anna-Stiina; Lundsgaard, Claus; Reigstadt, Marit & Olli, Kalle (toim.): Sedimenta-
tion and recycling in aquatic ecosystems - the impact of pelagicprocesses and planktonic food
web structure. Suomen ympäristökeskus.
264. Panu, Jorma: Maisemarakenteen ja taajamarakenteen yhteensovittaminen. Ympäristöministe-
riö.
265. Jormola, Jukka; Järvelä, Juha; Lehtinen, Antti & Pajula, Heikki: Luonnonmukainen vesiraken-
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taminen. Suomen ympäristökeskus.
266. Finnish Government Programme for Sustainable Development. Council of State Decision-in-
Principle on the Promotion of Ecological Sustainability. Ympäristöministeriö.
267. Aro, Teuvo; Jyrkkäranta, Jyrki & Hääl, Kaido: Virolaiskerrostalojen lämmön ja veden kulutus.
Ympäristöministeriö.
268. Suutari, Riku; Johansson, Matti & Tarvainen, Timo:  Aineistojen alueellistaminen kriging-
menetelmällä ympäristömallintamisessa. Suomen ympäristökeskus.
269. Futures for FEI. International Evaluation of the Finnish Environment Institute. Ympäristömi-
nisteriö.
270. Kaipiainen, Maarit: Tiivis ja matala puurakentaminen. Ympäristöministeriö.
271. Rintanen, Tapio & Kare, Päivi: Suomen uhanalaisia lajeja: Sorsanputki (Sium latifolium). Suo-
men ympäristökeskus.
272. Wesamaa, Pekka: Kaavojen laatimisajat 1995 - 1996. Ympäristöministeriö.
273. Leikola, Niko: Metsäluonnon monimuotoisuus ja metsien käytön historia Etelä-Pohjanmaalla.
Suomen ympäristökeskus.
274. Manninen, Pertti: Havasten limoittumistutkimus Konnivesi-Ruotsalaisella talvella 1997. Etelä-
Savon ympäristökeskus.
275. Sigurdsson, Albert: Landscape ecological changes in the Kuhmo border area after 1940. A
cumulative effects assessment approach. Suomen ympäristökeskus.
276. Asukasvalintatyöryhmän muistio. Ympäristöministeriö.
277. Edunvalvonta rakennusalan eurooppalaisessa standardisoinnissa. Ympäristöministeriö.
278. Virkkala, Raimo & Toivonen, Heikki: Maintaining biological diversity in Finnish forests. Suo-
men ympäristökeskus.
279.  Itämeren alueen kestävän kehityksen ohjelma. BALTIC 21. Ympäristöministeriö.
280. Hyvärinen, Veli (toim.): Hydrologinen vuosikirja 1995. Suomen ympäristökeskus.
281. Marjanen, Jari: Myrkky- ja kemikaalilainsäädännön kehitysvaiheita. Suomen ympäristökeskus.
282. Lokio, Jarmo: Kittilän kulttuuriympäristöohjelma. Ympäristöministeriö.
283. Karhu, Elina: NiCd-pienakkujen käytön ja jätehuollon ohjaus. Suomen ympäristökeskus.
284. Leijting, Jorrit: Fuel peat utilization in Finland: resource use and emissions. Suomen ympäris-
tökeskus.
285. Puustinen, Markku: Viljelymenetelmien vaikutus pintaeroosioon ja ravinteiden huuhtoutu-
miseen. Suomen ympäristökeskus.
286. Ekokylien ekologinen tase. Neljän suomalaisen asuntoalueen arviointi kestävän kehityksen
kannalta. Ympäristöministeriö.
287. Hoffrén, Jukka: Material Flow Accounting as a Measure of the Total Consumption of Natural
Resources. Ympäristöministeriö.
288. Tynkkynen, Veli-Pekka: Environmental health in the Karelian Republic. The popular image of
green forests and clean waters is a delusion. Pohjois-Savon ympäristökeskus.
289. Korhonen, Pekka; Rotko, Pia; Marttunen, Mika; Jarkoinen, Sirpa & Kiljunen, Pentti: Päijän-
teen, Konnivesi-Ruotsalaisen ja Kymijoen säännöstelyn vaikutukset. Kyselytutkimus alueen
vakinaisten ja loma-asukkaiden kokemuksista ja odotuksista v. 1997. Suomen ympäristökeskus.
290. Tihlman, Tiina: Suomenlahden rannikkoalueiden kaavoitus Life 96 ympäristö-projekti. Uu-
denmaan ympäristökeskus.
291. Honkasalo, Antero: Kasvua vai kehitystä? Steady-state-talous ja kestävän kehityksen reunaeh-
dot. Ympäristöministeriö.
292. Palmu, Jukka-Pekka: Moreenimuodostumien inventointi. Esitutkimus Pohjois-Uudenmaan ja
Etelä-Hämeen alueella. Ympäristöministeriö.
293. Hudd, Richard & Kålax, Pia: Fiskyngelförekomst och fiskbestånd i Kyro älvs mynning 1980 -
1997. Länsi-Suomen ympäristökeskus.
294. Asuntopoliittisten tukien kestävä kehittäminen. Ympäristöministeriö.
295. Lovio, Raimo: Suuntaviivoja ympäristöraportointiin. Suomen ympäristökeskus.
296. Saura, Matti & Saukkonen, Sari: Etelä-Päijänteen kuormitus ja veden laadun turvaaminen.
Tutkimushankkeen loppuraportti. Pirkanmaan ympäristökeskus.
297. Myllymäki, Pauliina; Turtiainen,T; Salonen, L; Helanterä, A; Kärnä, J & Turunen, H: Radonin
poisto porakaivovedestä. Suomen ympäristökeskus.
298. Teppo-Pärnä, Viri & Pärnä, Seppo: Piikkiön kulttuuriympäristö. Kotiseutukirja. Lounais-Suo-
men ympäristökeskus.
299. Euroopan yhteisön Natura 2000-verkoston Suomen ehdotuksen hyväksymisestä. Ympäristö-
ministeriö.
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Nordic EU Water Framework
Directive - Seminar
Tampere, Finland, October 25-26, 2004
Results and recommendations
Tom Frisk and Jari Rauhala (eds.)
A Nordic seminar was arranged, with the topic of implementation of the EU Water Framework
Directive (WFD) in the Nordic countries. The Baltic countries (Estonia, Latvia, Lithuania) joined
the EU in the beginning of May, 2004, and the implementation of the WFD is compulsory also for
them. The seminar was mainly financed by the Nordic Council of Ministers.
The WFD is a framework directive which means that it mainly gives the goals but not the methods
how to achieve them.  Each country can decide about the practical implementations. However, in
the directive there are many requirements that must be fulfilled and many deadlines that are definite.
One of the most important of them is that a good ecological and chemical status of all water bodies
must be achieved by the end the year 2015.
During the seminar, the problems of implementing the directive was discussed. The main emphasis
was on the juridical and administrative aspects of the implementation. In the implementation of the
directive there are very many different questions concerning the ecological definitions and
monitoring problems etc. This kind of issues were also considered to some extent.
The seminar was kept in October 25-26, 2004.  The responsible organization of the seminar was
Pirkanmaa Regional Environment Centre (PREC) working for the Ministry of the Environment (and
also for the Ministry of Agriculture and Forestry), acting in Tampere.
In this volume main part of the contributions of the seminar are published. Some of them have been
published elsewhere. The recommendations of the seminar were written on the basis of the two
working groups.
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